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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Related Applications 
Tiiis application daimis the ben^ of the filing date of U.S. provisional patent 
application serial numtwr 60/212.359, attorney docket numt)er 25791.38. filed on 

5- June 19. 2000. the disclosure ofwhich is incorporated herein by reference. 

This application is a conUnuatiorvbi-paft of the fonowing co-pending patent 
applications: (1) U.S. utility patent appHcation serial lio. 09/454.139. attorney docket 
' no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of the filing data of 
U.S. proviskNicd patent applteaikm no. 60/111.293, attorney docket na K791.3. 

10 filed on 12/7/1998; (2) U.S. utilify patent appfication serial no. 09/510,913, attorney 
. docket no. 25791 .7;02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. proviskjnal application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent applicatkm serial no. 09/S02.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000, wNch claimed the benefit of 0ie filing date of U.S. praviskmal 

15 appOcatkm no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent 
appHcatnn torial no. 09/440,338. attorney docket.no. 25791.9.02, filed on 
11/15/1999, whteh claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/108,558. attorney dodtet no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183,546. filed on 2/18/2000; (6) U.S. utUity 

20 patent applicatton no. 09/523.460. attorney docket no. 25791.11.02, filed on 
3/10/2000. which claimed the benefit of the filing date of U.S. provisranal application 
no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent application no. 09/512.895. 
attorney docket no. 25791.12.02, filed on 2/24/2000, whteh claimed the benefit of 
the filing dates of U.S. provisional applicatton no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provistonal application no. 60/154.047. 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000. v^hich claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attomey docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588.946. 

30 attomey docket no. 25791 .17.02. fitod on 6/7/2000. whteh claimed the benefit of the 
filing date of U.S. provisional patent, applicatton serial no. 60/137.998, attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122, attorney docket no. 25791.23.02. filed on 4/26/2000, which claimed the 
berafit of the filing date of U:S. provistonal applicatton no. 60/131.106. attonwy 
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docket no. 25791.23, filed on 4/26/1999. AppUcants incorporate by reference the 
disclosures of these appHcatlons. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146.203, attorney docket no. 25791.25, filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143^039. attorney docket no. 
25791.26, filed on 7/W1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatkm no. 60/159,039, attorney; docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 66/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, Applicants incorporate by 
reference the disctosures of these applications. 

Background of the Invention 
This invention relates generally to welibore casings, and In particular to 

1 5 vyellbore casings that are fonned using expandable tubular nnerhbers. 

Conventionally, when a wellbore Is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outifk>w of drilling fluid into the fonnation or inflow of fluid from the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be installed In a lower borehole interval is lowered tiirough a pnsviously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the k^r interval is of smalter diameter than ttie casing of the upper 
Interval. Thus, the casings are In a nested arrangement with casing diameters 
decreasing In downward direction. Cement annul! are provMed between the outer 

25 surteoes of the casings, and the borehole wall to seal the casings firdm the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diarr»ter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased coste due to heavy casing handling equipment, large 
drill bite and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the coun$e of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcorrting one or more of the 
35 limitetions of the existing procedures for forming wellbores. 
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Summary of the Invention 
According to one aspect of the ptBserit invention^ a method of coupling an 
expandable tubular member to a preexisting structure is providM that includes 
positioning the tubular n)ember and an expansion cone within the preexisting 

5 8tnx:ture, anchoring the tubular member to the preexisting structure, axially 
disfrfadng the expansion cone relative to the tubular rt^mber by pulling the 
expansion cone through the tubular nramber, and lubricating the interfece between 
the expansion cone and the tubular member 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexistinig structure is provided that includes positioning the 
tubular member and ari expansion cone within the preexisting structure, arichoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relative to the tubular niember by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 

15 wall thidcness that varies less than about 8 %, a hoop yield^strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thidcness, rto 
failure for radial expansions of up to about 30 %, and no necking of the walls of the 
annular member for redial expansions of up to atx)ut 25%. 

Acoordifig to another aspect of the present invention, a method of coupling a 

20 tobular member to a preexisting structore is provided that includes injecting a 
lubricating fluid into the preexisting stmcture, positioning the tobular member and an 
expansion cone within the preexisting structure, anchoring the tobular member to 
the preexisting stnjcture, and axially displacing the expansion cone relative to the 
tobular rtiernber by pulling the expanston cone through the tobular member. 

25 According to another aspect of the present inventton, a method of coupling 

an expandat>le tobular member to a preexisting structore is provided that includes 
posittoning the expandable tobular member and an expansion cone within the 
preexisting structore, anchoring the expandable tubular member to the preexisting 
structure- and axially dispiaqing the expansion bone relative to the expandable 

30 tutHJIar member by pulling the expansion cone through the expandable tobular 
member. The expandable tobular member includes: a first , tubular member, a 
second tobular member, and a threaded connection for coupling the first tobular 
memt>er to the second tobular meniber. The threaded connection includes: one or 
more sealing members for sealing the interface between the firet and second tobular 

35 memt)ere. 
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According to another aspect of the present invention^ a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular , member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure, and axiaily displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular numbers 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 

10 portions of the tubular members and curing the sealant. 

According to another aspect of Vhe present invention, a nrrathod of coupling a 
tubular member to a preexistingc structure is provided that includes positioning the 
tubular member and an expanston cone within the preexisting structure, anchoring 
the tubular member to the preexisting structuire, and ^xially displacing the expansion 

IS cone relative to the tubular n^ember by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for^ 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
stnjcture. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positionlrig the 
expandable tubular member and an expansion cone witiliih tiie preexisting structure, 
andioring the expandable tubular member to the preexisting structure, and axiaily 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone mrough the expandable tubular rneniber The tubular member 
includes one or more stots. 

According to another aspect of the presisnt invention, a method of coupling a 
tubular member to a preexisting stmcture is pnmied fliat includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture, 

30 anchoring the expandable tubular member to the preexisting structure, and axiaily 
displacing the expansion cone relative to the expandable tubular nrrember by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intemiediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intermediate portion. 
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r According to another aspect of the present invention^ a method of coupling a 

tubular memt)er to a preexisting structure is prc»dded that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tut>ular member to the preexisting structure, and axially 

^ 5 displacing the expansion cone relative to the expahdable tubular member by pullirig 

the expansion cone through the expandable tubular member by applying an axial 

^ force to the expansion cone. The axial force includes: a substantially constant a)dal 

force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting structure Is provided that includes positioning the 
tubular member and an expanston cone within the preexisting structure, anchoring 

^ the tubular member to the preexisting structure, and axially displacing the expansion 

cone relative to the expandable tubular member by pushing and pullirig the 
expansicKi cone through the expandable tubular memt>er. 
15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 

C the tubular member to the preextsttng structure, axially displacing the expansion 

cone relative to the tubular member by pulling the expansion cone through the 

^ 20 expandable tubular member, and injecting a curable fluldic seating material between 

the tubular member and the preexisting structure prior to axially displacing the 

^ expansion cone. 

According to another aspect of the present invention, a method of coupling a 

^ tubular mernber to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 

_ structure, anchoring the tubular member to the preexisting structure by increasing 

the s\zB of the expansion cone, and axially displacing the expansiori cone relative to 
the tubular member by pulling the expansion cone through the tubular member 

r According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
tutxjlar member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of ttie tutujlar 
member, and axially dlspls^ng the expansion cone relative to the tubular member 
by pulling ttie expansion cone tttrough the tubular member. 



According to another aspect of the present invention, a method of coupling 

an expandable tubular memtser to a preexisting sfructure is provided that includes 

positioning the expandable tubular member, an expansion cone, and an anchoring 

device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 

structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 

an expandable tubular member to a preexisting stmcture is provided that includes . 

positioning the tubular mentber and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting stmcture, and 

axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 

an expandable tubular to a pree)dsting structure is provided that includes fixing the 

position of an expansion cone within the preexisting structure, driving the 
15. expandable tubular member onto the expansion cone in a first .direction, and axially 

displacing the expansion cone in a second direction relative to the expandable 

tubular member. The first and second directions are different. 

According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
20 placing ttie expandable tubular, an expansion cone, and a resilient anchor wittiin the 

preexisting stmcture, releasing the resiilient anchor, and axially displacing the 

expansion cone within the expandable tubular member. 

According to another aspect of the present Invention, a method of coupling 

an expandable tubular member to a preexisting structure Is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor Into the 

preexisting stmcture, and anchoring the expandable tubular member to ttie 

preexisting stmcture by: pivoting one or more engagement ejements, and axially 

displacing the expansion cone. 

According to anottier aspect of ttie present Invention, a mettiod of coupling 
30 an expandable tubular member to a preexisting stmcture is provided that includes 

placing ttie expandable tubular member and an expansion cone Into the preexisting 

structure, placing a quantity of a fluidic material onto the expandable tubular 

member to anchor the expandable tubular member to the preexisting stmcture, and 

axially displacing the expansion cone. 
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^ According to another aspect of the present invention, a method of coupling 

an expandat>le tulnjiar member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
r- 5 structure by injecting a quantity of a hardenable fiuidic material into the preexisting 

stmcture, at least partially curing the hardenable fiuidic sealing material, and axially 
^ displacing the expansion cone. 

According to another aspect of the present invention, a method of coupHng 
an expandable tubular member to a preexisting stnjcture is provided that includes 
10 piadng the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
'P an expandable tubular member to a preexisting structure is provided that includes 

IS placing the expandable tubular member and an expansion cone within the 
P preexteting structure, injecting a quantity of a first fiuidic material having a first 

density into the region of the preexisting stmcture outside of the expandable tubular 
7^ n)emt)er, and injecting a quaritity of a second fiuidic material having a second 

density into a porUdn of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
. an expandable tubular member to a preexisting stmcture is provided that includes 

placing the expandable tubular member and an expanston cone into the preexisting 
^ structure, anch(Nlng the expandable tubular menrA)er to the preexisting structure, 

25 applyirig an axial force to the expansion cone, and pressurizing an Interior portion of 
_ the e)q)andabie tubular rnember below the e)q>anstoa^ 

According to another aspect (rf the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
30 structure and applying an axial force to the expandable tubular member. 
^ According to another aspect of the present invention, an apparatus for 

coupling a tobular member to a preexisting structure is provided that includes an 
^ expandable tubular merht>er, an anchoring device adapted to couple the expandable 

tubular memt^r to the preexisting structure, and an expansion cone movably 
r 35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, Including: a housing Including a tapered first end and a 
second end, one or more grooves fbnm^ In the outer surface of the tapered first 
end, and one or more axial flow passages fluktldy coupled to the grooves. 

AcQordIng to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular nwlmber to a preexisting strudure is provided that 
indudes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular menlber and adapted to radially expand 
the expandable tubUlar member. The expandable tubular member includes: an 

10 annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
incbdes an expandable tubular memt>er, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanskm conie 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the firet tubular member to the second tubular member, the threaded connection 
including: one or more sealihg menibere for sealing the Interbce between the firet 
and second tubular mefTd[>ere. 

25 Aocordliig to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure Is pro>nded that 
includes an expandable tubular member, an anchoring deyice adapted to couple the 
. expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular meifiber. The expandable tubular member includes: a layer 
of a lubricant coupled to the Interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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movabty cx>upled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 
5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nr)ovably coupled to the expandable tubular member and adapted to radially expand 
10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting stmcture, and a sealing elen^nt positioned 
between the rings for sealing the interface between the tubular mernber and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 
15 coi4}ling an expandable tubular n^ber to a preexisting structure is provided that 
r iridudes an expandable tubular member, an anchoring device adapted to couple the 

expandable tubular member to the preexisting structure, and an expansion cone 
C movabiy coupled to the expandable tubular member and adapted to radially expand 

the expandable tubular member. The expandable tubular member includes one or 
^ 20 more slots. 

According to another aspect of the present irivention, an apparatus for 
^ coupling an expandable tubular member to a preexisting structure Is provided that 

includes an eixpandable tubular member, an anchoring device adapted to couple the 
^ expandable tubular niember to the preexistirig structure, and an expansion cone 

25 movabiy coupled to the expandable tubular niember and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
pfeexpahded portiori, an intennediate portion coupled to the first prisexpandckl 
portion induding a seeding elernent, and a second preexpa^^ 
^ the intermediate portion. 

30 Accordihg to another aspect of the present invention, an apparatus for 

^ coupling an expandable tubular member to a preexisting structure is prpvided that 

indudes an expandable tubular member, an androring device adapted to couple the 
^ expandable tubular member to the preexisting structure, an expansion cone 

movabiy coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a yalveabte fluid passage coupled to the 
anchoring device. 

According to another aspect of the present Invention, an apparatus for 
coupHng an expandable tubular member to a preexisting stnicture is provided that 

5 Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting staidure. The anchoring device is positioned 

10 above ttie expansion cone. 

Accwlfng to another, aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmctura is provided that 
Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the s^hd support member adapted to couple the 
expandable tubularmember to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

20 includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular mernber coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjcture is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coi4)ling an expandable tobuiar to a preexisting structure is provided that includes a 
skxppod member, an expansion cone coupled to the support mernber. an 
30 expandable tubular member coupled to the expansion cone including one^ or more 
shape memory metal Inserts, and a heater coupled to the support member in 
. opposing relation to the shape rDomory metel inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled to the support member, an 
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^ expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the expandable tubular nienA)er. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: dn expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release nrnmber releasably 
coupled to the resilient panels adapted to controllabty release the resilient panels. 
^ According to another aspeqt of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
^ includes a support member, an expansion cone coupled to the support member, an 

10 expandable tubular member coupled to the expandable exparision cone, and an 
anchor coupled to the expandable tubular member, including; one or nrK>re spilces 
pivotaliy coupled to the expandable tubular member for engiaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 
15 coupling an expandable tubu|ar member to a preexisting structure is provided that 
P indiKles a support member, an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or rnore petal 
baskets pivotolly coupled to ^ expandable tubular member. 
r 20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting stnicture is provided that 
^ includes a support member, an expanston cone coupled to the support member, an 

expandable tubular member coupled to the expansion cone, including: a slotted 
^ portion provided at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

^ . coupling an expandable tubular member to a preexisting structure is provided that 

includes a support member, an expansion cone, an expandabte tubular merhber 
coupled to the expanston . cone, a coupling device coupled to the support memt>er 
and an end portion of the expandable tubular mernber, and 
30 a mass coupled to the end portton of the expandable tubular member. The weight 
i of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support memt>er including a fluid passage, an expanston cone coupled to 
35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expahsion cone, an end plate coupled to the slip 
Joint, a fluid chamt>er coupled to the fluid passage, the fluid chamtier defined by the 
interior portion of the expandable tubular member between the expansion cone and 
ttie end plate. 

5 Accordirig to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positipning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

^ Brief Description of the Drawings 

FIG. la is a fragmentary cross-secUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular nriember within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after Initiating the axial dteplacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiatihg the axial displacement of the expansion cone by pulling on the 
expansion cone and inJecUnig a pressi^ized fluid below the expansion corie. 

FIG. 1e is a fragmentary cro&s-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial ^cpansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross^sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-secOonal illustration of. the apparatus of FIG. 
If after the rarmval of the anchoring deviqe of the apparatus from the wellt>ore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the plaosment of an 
5 eml)odiment of an apparatus for e}q>anding a tubular memt)er within a weDbore 
casing and an open hole in a subterranean fonmation. 

FIG. 2b is a fragmentary cross-sectional illi^tration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the a)dal displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansbn cone by pulling on the 

e)qpansion cone and also by injecting a pressurized fluid below the expansion cor^e. 
15 FIG. 2e is a fragmentary cross-sectionai illustratk)n of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular. 

member. 

FIG. 2f Is a fragmentary crossHsedional illustration of the apparatus of FIG. 
2e after the deooupllrig of the anchoring device of the apparatus ftom the open hole. 
20 FIG. 3a is a fragmentary cross-sectionai liiustFation of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbore 



FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
25 casirtg. 

FIG. 3c is a firagrnentary cross-sectional lllustratlbn of the apparatus of FIG. 
3b after Initiating the axial displaoefnent of the exparislon c^ 

FIG. 3d is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of ttie apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cros8*sectional illustratibn of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
to3d. 

FIG. 7 Is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1ato3d. 

FIG. Sis a cross-sectional illustratipn of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS. 1a 
to 3d. 

10 FIG. 9 is a graphical illustotion of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1 a to 3d. 

FIG. 10a is a fragmentary cipss-sectional Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the.apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional Ulustration of Vhe apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to ttie wellbore 
casing. 

FIG. iOf is a fragmentary cross-secUpnal illustration of the apparatus of FIG. 
lOe after inittaflng the axial displaqsment of the expansion cone. 

FIG. 1 0g is a fragmentary cross-sectional illustration Of the apparatus of FJG. 
30 lOe after initiating the axial disprfaoenrient of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below ti^ expansion cone. 

FIG. 1 0h is a fragmehtery cross-sectional illustration of the apparatus of 
FIGS. IOf and lOg after the completion of the radial expansion of the exparxlable 
tubular member. 
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. FIG. 10i is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatis from 
the weHbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
5 emt)odiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. 

10 FIG. 11 c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the e)q[)dnston cone prior to deactivating 
the anchoring device. 

15 FIG. lie is a fragmentary cross-sectional, illustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiatir^ the axial displacement of the expansion cone and the deactivated 
anchoring device. 

20 FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the conrq^letion of the radial expansion of the expandable tibuiar member. 
FIG. 12a is a fragmentary cross-secHonal illustration of an attenriative 

embodiment of an apparatus for couplihg an expandable tubular member to a 

preexisting structure positioned within a weilbore. 
25 FIG. 12b is a fragmentary cross-sectionai illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor the 

expandable tubular member to the weilbore casing. 

FIG. i2c Is a fragmentary qross-sectional illustration of the apparatus of FIG. 

12b after inftlating the axial displacement of the expandable expansion conei 
30 FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 

embodin)ent of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within a weilbore. 
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FIG. 1 3b is a fragmentary cross-seciionai illustration of. tl>e apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular mernt>er to the wellbdre casing. 

FIG. 13c is a fragmentary cipss-sectional illustration of the apparatus of FIG. 
5 1 3b after Initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expanslmi of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an aKemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned witiiin a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
14a after coupling the pacicer to ttie welibore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating ttw axial displacement of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-se<4ionat iilustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable, tubular merhber onto the 
expansion cone. 

FIG. 14e Is a fragmentary cross-sectional illustration of Oi^ apparatus of FIG. 
20 14d after decoupllng thepacKer from ttie weilborera^ 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG'. 
14e aflpr initiating ttte axial displacement of the expansion cone relative to ttie 
expandable fajbular member. 

FIG. 14g Is a fragmentary cross-sectional iilustration of the completion of ttie 
25 radial expansion of ttie expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisOng structure'positioned wiUiin a vveilbore. 

FIG; 15b is a fragmentary cross^ctional illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to ttie wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5c after completion of the radial expansion of ttie expandable tubular member. 



\ 



16 



FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 1 5a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an attemate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FiG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-secHonal top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary crossrsectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. 
15 FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 
FIG; 20a is a fragmentary cross-sectional illustration of an alterriative 
embodirhent of an apparatus for oqupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sectional jihistration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-secUonai illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentaiy pross^ctional illustration of the apparatus of FIG. 

20c after completion of the radial expension erf the expandable tubular member. 

FIG. 21a is ah illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. , 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the splices. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the splices. 
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FIG. 22c is a cross-seclionai illustration of the petals of the anchor of FIG: 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an atteniative 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioried within a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the exparidable tubular 
member. 

10 . FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. . 
23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after Initiating the axiai displacement of the expansion cone. 

FlG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5 23d after completion of the radial expansion of the expandable tubuliar member. 

FIG. 24a Is a fragmentary cross-sectional illustration of an altematlve 
embodiment of an apparatus and method for coupling an expandable tubidar 
member to a preexisting structure positioned wfthin a wejlbpre casing and an open 
hole wellbore sectton. 

20 FIG. 24b is a fragnientary cross-sectional iili^tration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an altemative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular n)ember. 

FIG. 25c is a fragnrtentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 
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FIG. 26a is a fragmentary cross-sectior^al illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 2ea after the initiation of the radial expansion process. 

FIG. 26c is a fragrrantary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectiohal illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is pixivided. In a preferred embodiment, the tubular members are coupled 
to the preekistihg structure by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular rnemt>erB to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Refem'ng initially to FIGS, la, lb, Ic, Id, 1e, If and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 
25 to a preexisting structure will be described. Referring to Fig. la, a wellbore casing 
100 is positioned within a subtenanean fonmation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
diredion.. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100. or 
30 due to a prior perforation or fracturing operation perfonmed upon the sumnjnding 
subterranean formation 105. As will be recognized by persons having ordinary slcill 
in the art, the openirigs 1 10 can adversely affect the subfsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a prefened embodiment, an apparatus 115 is utilized to seal off the 
35 openings 110 in the wellbore casinjg 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 115 preferably includes a first support member 120, a sec(x\d 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support nrwnber 120 fe further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized flutdic materials and/or elwtrical current and/or communication signals 
10 from a surfece location tb the anchoring device 135. The first support member 120 
may, for example, be conventional conrvnercially available slick wire, braided wire, 
coiled tubing, or drilling stock materiaL * 

The second support member 125 is preferably adapted to be coupled to a 
surfeice tocation. The second support memt)er 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
pennit the expanston cone 130 to be axially displaced relative to the first support 
member 120. the second support member 125 may, for example, be oonvehtional 
commerdatly available slk:k wire, brakled wire, ooned tubing, or drilling stock 
. material. 

20 The expanstoh cone 1 30 is coupled to the second supif)ort member 1 25. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expanskm cone 130 is axially displaced relative to the 
expandable tubular rramber 140. In a preferred embodiment, the expansion cone 
130 Is provided substantially as disdosed in one or more of the following: (1) U.S. 

25 utility patent applteatton serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12f3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
iappiication no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applteatkm serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisk)nal 

30 applicatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U,S. utility patent applicatton serial no. 09/440,338, 
attcxney docket no. 257191.9.02, filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provisional applicatton no. 60/108,558, attomey docket no. 
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r . 25791.9. filed on 11/16.1998; (5) U.s;provisional patent application no. 6(V1^^^ 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
f no. 25791.11.02. filed on 3/10/2000, wtiicti claimed the t>enefit of tt» filing date of 

U.S. provisional application no! 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
^ 5 application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 

whicti.dalmed the t)enefit of the filing dates of U.S. provisional application no. 
^ 60/1 21 ,841 , attorney docket no. 25791 . 1 2, filed on 2/26/1 999 and U.S. provistonal 

appncation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

U.S. utility applkiation no. 09/511.941. attorney docket no. 25791.16.02, filed on 
10 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

60/121 .907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 

application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 

vvhich claimed the t)enefit of the filing date of U.S. provisional patent application 
r serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559.122, attorney docket no. 25791 .23.02* filed on 
P 4/26/2000. which claimed the t)en0fit of the filing date of U.S. provisional application 

no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
p provistonal applteation no. 60/146,203, attorney docket no. 2!5701.25. fOed on 

7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
p 20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 

60/162.671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. pro\rtsk>nal 
^ applicatton no. 60/159.039. attorney docket no! 25791.36. filed on 10/12.1999; (15) 

U.S. provisional patent applicatkm no. 60/159,033. attorney docket no. 25791.37, 
^ filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165,228. 

25 attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
^ Incorporated herein by reference. 

The anchoring device 135 Is coupled to the first support memt>er 120. The 

anchoring device 135 is preferably adapted to be controllably coupled to the 

expandable tubular member 140 and the wellbore casing 100. In this manner, the 
30 anchoring device 135 preferably controllably anchors the expandable tubular 
P member 140 to the wellbore casing 100 to facilitate the radial expansion of the 

expandable tubular member 140 by the axial displacement of the expansion cone 
p 130. in a preferred emtxxJiment, the anchoring devtoe 135 includes one or more 

expandable elements 150 that are adapted to controllably extend from the body of 
. 35 the anchoring device 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. in a preferred embodiment, the expandable elenwnte 
are actuated using fluldto pressure. In a prefened embodiment, the anchoring 
device 135 '» any one of ttw hydraulically actuated packere commercially available 
from Halliburton Energy Services or Batcer-Hughes. 
5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130; The expandable tubular meiTtf)er 140 te further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a prefened embodiment, the expandable tubular member 140 includes one or more 
anchoring wIndovMS 155 for permitting the expandable elements 150 of the 
10 anchoring device 135 to eng^, the welibore caslhg 100 and the expandable 
tubular member 140. 

In a preferred emtiodiment, the expandable bibular member 140 further 
includes a lower section 160, an Intermediate secton 165, and an upper section 
170. In a prefened embodiment, the lovrer section 160 includes the anchoring 
15 windows 155 in order to provide anchoring at an end portion of the eixpandable 
tubular number 140. In a preferred embodiment, the wall thickness of the lower and 
Intermediate secttons, 160 and 165, are less than the wail thidmess of the upper 
section 170 in order to optimally couple the radially expanded portkxi of the 
expandable tubular member 140 to the weifbore casing 100. 
20 In a preferred en^iment. the expandable tubular member 140 is further 

provfcled substantially as disctosed in one or more of the folkiwing: (1) U.S. utility 
patent applteatioh serial no. 09/454.139^ attorney docket no. 25791.3.02. fiieb on 
12/3/1999, which cteimed tiie benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
25 utility patent appUcation serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing dale of U.S. pravlstonal 
appitoatfon no. 60/121.702. filed on. 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed tiie benefit of the filing date of U.S. provlskmal application no. 60/1 19,61 1 , 
30 attorney docket no. 25791 .8; (4) U.S. utility intent applteation serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
ttie filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
35 no. 25791 .1 1 .02. filed on 3/10/2000. which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utOity patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the. twnefit of the fifing dates of U.S. provisional applicatioh no. 
60/121,841, attorney dodtet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whk:h claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/568.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the t>enefit of the filing date of U.S. provisnnal patent applicatton 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed the t)enefit (tf the filing date of U.S. provisional applicatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.67,1. attorney docket no. 25791.27, filed on 41/1/1999; (14) U.S. provisional 
iqppHcation no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appitoation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
Incorporated herein by reference. 

The sealing members 145 are ooUpled to the outer surfeoe of the upper 
Iportton 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluklidy seal the interfece between the radially 
expanded expandabfe tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 inctodes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 suniound and isolate the 
openirig 110. 

As illustrated in FIG. la. the apparatus 1 15 is preferably positioned within the 
wellbore casing 100 with the expandable tubular member 140 posittoned in 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
lis includes a plurality of searing membera 145 that are positioned above and 
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be\(m the openirig 110. In this mariner, the radial expansion of the expandable 
tubular member 140 optimatly fluldlcly isolates the opening 1 10. 

As illustrated in FIG. ib, the apparatus 1 15 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 

5 anchoring device 135 is pressurized and the mpahdable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155^ in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower sedton 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 1 00. 

10 In an altematrve embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpanded portion of the tubular 
member 140 and the weUbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansim 
process. In this manner, an annular structural support and fluldic seal is provided 

15 around the tubular member 140. 

As illustrated In FIG. 1c. the expansion cone 130 is then axlally displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement iof the expansion cone 130 radially expands the 
expandable tubular member 140 into intimate cc^tact with the walls of the wellbore 

20 casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 Is enhanced by injecting a pressurized 
fluldic mateiridi into the annular space between the first suppprtmember 1 20 and the 
second support member 125. In ttis manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 1 30 using the pressurized fluldic material. 
In this manner, a temporary need for iricreased axial fbrbe during the radial 
expansion process can be easily satisfied. 

As illustrated In RGS. 1e, If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of ttie expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de*pressurizin^ the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus IIS is used to repair or fomi welltmre casings, pipelines, 
and structiral supports. 

Referring to FIGS. 2a. 2b. 2c 2d. 2e and 2f. an altemative emt)Odiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a. a wellboris casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean fonnation 210. The 
wellbore casing 200 and the c^n hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fonn of repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225, an expansion cone 230. an anchoring device 235. an. 
expandable tubular member 24P, one or more upper sealing members 245. one or 
more lower sealing nriembers 250. and a flexible coupling element 255. 

The first support member 220 Is preferably adapted to be coupled to a 
surfeoe location. The first support member 220 b further coupled to the anchoring 
device 235. The first support niember 220 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or comrnunication signals 
ffom a surface location to the anchoring device 235. The first support member 220 
may. for example, be conventional commercially available slick wire, braided wire, 
odied tubing, or drilfing stock material. 

The second support member 2^5 preferably adapted to be coupled to a 
surface location. The second support merfiber 225 is further coupled to the 
expansion cone 230. The second support member 225 is preferatily adapted to 
permit the expanston cone 230 to be axlally displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventtonal 
cornmerdally available slick .wire, braMed wire, coiled tubing, or drilling stock 
material.^ 

In an altemative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
surface support structure. 
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The expansion obne 230 is (x>upled to the second support rro The 
expansion oohe 230 is preferably adapted to radially expand tte 
nnemt>er 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular memt)er 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disdosed in one or more of the following: (1)U.S. 
utility patent application serial no: 08/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent ^ 
appHcation no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791 J.02, filed «^ 

10 on 2/23/2000, which claimed the benefit of ttie filing date of U.S. provisionial 
appicafion no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/1 19,61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

15 attorney docket no. 25791.9.02, filed on 11/15/1999, wNch claimed the k)enefit of 
the filing date of U.S. proviskinal application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 

20 U.S. provistonal application no. 60/1 24.042. filed on 3/1 1 /1 999; (7) U.S. utility patent -i 
applteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal applicatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlskxial 
appilcatkm no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) ^ 

25 U.S. utiiity applicatkm no. 09/511.941. attomey docket ho. 25791.16.02. filed on 

2/24/2000. whteh claimed the benefit of the filing date of U.S. provistonal serial no. ^ 
60/121.907* attomey docket no. 25791.16. filed on 2/2j3/1999: (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791 .17.02. filed on June 7. 2000. 
whtoh claimed the benefit of the filing date of U.S. provisional patent appHcatton 

30 serial no. 60/137.998. attomey docket na 25791.17, filed on 6/7/1999: (10) U.S. 

utility patent appVcatton no. 09/559.122, attorney docket ho. 25791.23.02, filed on 1 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provistonal applteatton 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provistonal application no. 60/143,039, attomey docket no. 'I 
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25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (IS) 
U.S. provistonal patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. . 

The anchoring device 235 is coupled to the first support meml)er 220. The 
anchoring device 235 is preferably adapted to be contoollably coupled to the 
expandable tubular member 240 and the open hole welibore section 205. . In this 
manner, the anchorir^ device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole welibore section 205 to fadlitete the radial 
expanston of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 includes 
one or more e)q)andable elements 260 that are adapted to controllably extend from 
the body of the anchoring de^^ce 235 to engage both the flexible coupling element 
255 arki the open hole welibore sec^n 205. In a prefenred embodiment, me 
expandable elements 260 are actuated using flukjic pressure. In a preferred 
embodiment, the arichoring devtee 235 is any one of the hydraulicaily actuated 
packers commercially available f rorh Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular memi)er 240 is further preferably coupled to the 
flexible ooupHng element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
includes a tower section 265. an intermediate section 270, and an upper sectton 
275. In a prefened embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to provide anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and intermediate sections. 265 and 270, are less than the wall thickness of 
the upper sectipn 275 in order to ppttmally ooupte the radially expanded portion of 
the expandable tubular member 240 to the welibore casing 200 and the open hole 
welibore section 205. 

In a preferred embodiment, the expandable tubular memtier 240 is further 
provkied substentially as disclosed In one or more of the following: (1) U.S. utility 
patent applteation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12^1999. which claimed the benefit of the fUing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utnty patent appOcation serial no. 09^10.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the fRing date of U.S. provistonal 

5 . applteation no. 60/121.702. filed on. 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. proviskHial application ho. 60/119,611. 
attorney docket no. 25791 .8; (4) U^S. utility patent applkiation serial no. 09/440.338. 
attorney doqket no. 25791.9.02, filed on 1 1/15/1999, which claimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appiteation no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

IS application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of tiie filing dates of U.S. proviskmal applteation no.. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
applk»tion no. 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on. 

20 2/24/2000. whteh claimed the benefit of the filing date of U.& provisional serial no. 
60/121,907. attomey docket no. 25791.16; filed on 2/26/1999; (9) U.S. utility patent 
application iw. 09/588,946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
which dalmed the benefit Of tiie filHig date of U.S. provistonal patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

< 

25 uUlify patent application no. 09/559,122, attorhey docket no. 25791.23.02, filed on 
4/26^2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attonney docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228, 
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attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluididy seal the interfeice 
between the radially expanded expandable tubular nnember 240 and the wellbore 
cadng 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The tower sealing members 250 are coupled to the outer surface of . the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially Expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular memb^ 240. The flexible coupling element 255 is preferably 
adapted to radially e)^nded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore isedkm 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 
expandable tubular member 240 positioned in overlapping relatkm with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the lower , portton of the wellbore casing 200. In a preferred 
embodiment,, the upper sealing members 245 are postttoned in opposing relation to 
the lower portfon of the weHbore casing 200 and the tower sealing members 250 are 
positioned in opposing relation to the walls of the open hole wellbore section 205. In 
this manner, the Interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore sectton 205 is optimally fluMidy 
sealed. 

As illustrated In FIG. 2b. the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible couplir^ 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the wails of the open hole wellbore 
section 205. 

In an alternative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
niemt)er 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In thi^ manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 

15 applying an axial force to the second support member 225. In a prefen^d 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular mdmber 240 into intimate contact with the walls of the open hole 
wellborB section 205. 

In an alternative embodiment, as illustrated In FIG. 2d, the axial 

20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force Is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a t$mporary need for increased axial force during the radial 

25 expansion process can be easily satisfied. 

As illustnsited in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first suppbrt member 220 and the anchoring device 235 are pn^ferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anchoring device 235 from the 
vii^eilbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a, 3b, 3c, and 3d. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refening to Fig. 3a, a wellbore casing 300 is positioned 

35 within a subterranean formation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further includes one or more openings 310 that may have boen the result 
of unintentional damage to the welitxire casing 300, or due to a prior perforation or 
fracturing operation perfbmned upon the sunoundihg subterranean formation 305. 
As will be recognized by persons having ordinary sidll in ttw art. the openings 310 
can adversely affect the subsequent operation and use 6f the wellbore casing 300 
unless they are sealed df. 

In a prefen^d embodiment, an apparatus 315 Is utilized to seal off ttie 
openings 310 in the vyellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325. an anchoring device 330. an expandable tubularmember 335, and one or 
more sealing members 340. 

The support memt>er 320 is preferably adapted to be coupled to a surface 
location. The support member 320 Is further coupled to ttie .expansion cone 325 
and tiie anchoring device 330. The support member 320 Is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communication 
signals from a surface location to the anchoring device 330. The support member 
320 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expanskm cone 325 is coupled to tiie support member 320. The 
expanston cone 325 is preferably adapted to radially e}qpand ttw expandable tubular 
member 335 when ttie expanstem cone 325 is dxlally disptaced relative to ttie 
«(pandabie tubular member 335. In a prefened embodiment, ttie expansion obne 
325 is provided substantially as disclosed in one or more of tti^ fr)ltowing: (1) U.S. 
utility patent appHcation serial no. b9/454.139, attorney docket no. 25791.3.02. fNed 
on 12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provisional patent 
application no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.0i2. filed 
on 2^3/2000. which claimed ttie benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appltoation 
serial no. 09/502.350. attorney docket no. ,25791. 8.02. filed on 2/10/2000. which 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
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attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fBing date of U.S. provteional appflcation no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisk)nal patent applteatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. uti% patent appUotion no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whki) claimed the benefit of ttie filing data of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utilify patent 
applicatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicatk>n no. . 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2^4/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of ttie filing date of U.S. provisional patent applteatton 
serial no. 60/137.998, attorney docket no. 25791 17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whtoh claimed ttie benefit of ttie filing date of U.S. provHskjnal applicatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143,039. attomey docket no. 
25791.26. filed on 7/S/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey ckicket no. 25791.27^ filed on 11/1/1999; (14) U.S. provistonal 
appitoation no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, ttie disclosures of whtoh are 
irKxxporated herein by reference. 

. The anchoring device 330 Is coupled to ttie support member 320 and ttie 
expanston cone 325. The anchoring device 335 is preferably adapted to oontroliably 
ooupted to ttie expandable tubular member 335 to ttie wellbore casing 300. In ttiis 
manner, ttie anchoring device 330 preferably cpntrollably anchors ttie expandable 
tubular member 335 to ttie wellbore casing 300 to facilitate ttie radial expansion of 
ttie expandable tubular member 335 by ttie axial displacement of ttie expanston 
cone 325. In a preferred embodiment, ttie anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the weUbore casing 300. in a preferred 
embodiment the expandable elements 345 are pistons that are acftjated leing 
fluidic pressure. In a prefened embodiment, the anchoring device 330 is any one of 
the hydraulicaily actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable elements 345 are expldsive 
devices that controllably generate a radially directed explosive force for radially 
displadng the engagwnent elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from HaWbiffton Energy Services. 

The dependable tubular member 335 is removably coupled to the expansion 
cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 Into engagement with the walls of the weilbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wKeilbore 
casing 300. In a preferrisd embodiment, the engagement devices 350 Include teeth 
for bit^ into the surfeoe of the welltiore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intennediate section 3to. and an upper section 
365. In a prefened embodiment, the lower section 355 includes me engagement 
device 350 in order tb provide anchoring at an end portion of the expandable tubular 
member 335. In a praferred embodiment, the wall thidcness of the lower and 
Intennediate sections. 355 and 360, are less than the wall thidcness of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the weilbore casing 300. 

In a preferred embodiment, the mcpandable tubular member 335 is further 
provided substentially as disclosed in one or more of the following: (1) U.S. utilify 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. proviskwial patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatkm serial no. 09/510.913. attorney docket no. 25791.7.02, fited 
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on 2/23/2000. which claimed the benefit of the filing dale of U.S. provisional 
application no. 60/121,702. filed on 2/25/1909: (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
cMmed the benefit of the filing date of U.S. provteional application no. 60/119,611, 

5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attorney docket 

10 no. 25791.11.02, filed on 3/10/2000. whtoh daimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124.042. filed on 3/1 1 /1 099; (7) U.S. utflity patent 
applteatton no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

15 application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicaflon no. 09/588.946. attorney docket no. K791.17.02, filed on June 7, ^0, 

20 which daimed the beriefit of the filirig date of U.S. provistonal patent applteatlon 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appUcatton no. 09/559.122. attorn^ docket no. 25791.23.02. filed on 
4/26/2000. whtoh claimed the benefit of the fiNhgdate of U.S. provistonal appllcatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provistonal appltoatton no. 6(1/146,203, attorney dodwt no. 25791.25. fitod on 
7/29/1999: (12) US. provistonal appllcatton no. 60/143.039,. attorney dixket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provistonal patent application serial no. 
. 60/162.671. attorney docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provistonal 
appllcatton no. 60/159.039. attorrtoy docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.iS. provistonal patent application no. 60/159,033. attorn^ dock^ no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165J228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
Incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of the upper 

35 portton 365 of the expandabto tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluidicly seal the interfeoe between Vtte radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment the apparatus 315 Includes a plurality of sealing membere 
340. In a preferred embocHment, the sealing membere 340 surround and isolate the 
openbtg310. 

As illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
weiibore casing 300 with the expandable tubulir member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing membere 340. that are positioned above and 
beiow (he opening 310. in this manner, the radial expansion of the expandable 
tubular member 335 optimally fluidiciy isolates the opening 310. 

As illustrated in FiG. 3b. the expandable tubular member 335 of the 
apparatus 315 Is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the andioring device 330 is pressurized 
and the e}q)andabie element 345 is extended flfom the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

In an alternative embodiment, a compressible cemient and/or epoxy is then 
infected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemiitted to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an annular stnictural 8i4>port and fluidic seal is provided 
wound the tubular member 335. 

As illustrated in FIG. 3c. the anchoring device 330 is then deacth«ted and 
the expansion cone ,325 is axialty dis^ced by applying ah axial force to the support 
member 320. in a preferred embodiment, the deactivation of the anchoririg device 
330 causes the expandable elements 345 to Iradiaily retract into the anchoring 
device 330. Altematively. the expandable elements 345 are resillently coupled to 
, the ianchoring device 330. In thte manner, the expandable elements 345 retract 
automatically upOn the deactivatiort of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the wails of the weUbore 
casing 300. 
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As illustrated in FIG. 3d. after the expandatHe tutnjlar member 335 has l>een 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion bone 325. and tNs anchoring device 330 are preferably 
removed from the expanded expandable tubular merhber 335. 
5 In a preferred embodiment, the opming 310 in the vvellbore casing 300 is 

sealed off by the radially expanded tubular merTri)er 335. In this manner, repairs to 
the weilbore casing 300 are optimally provided. More generally, the apparatus 315 
used to repair or form wellbore casings, pipelines, and structural supports. 

Refenir^ to FIG. 4. an embodiment of a system 400 for applying an axial 
10 force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absort>er 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completk)n of the radial expansion of tubular 
members by the expansion cones 130, 230. and 325, to the lifting device 405. In 
15 this nr^anner, the radial expansbn of tubular members by the expanston cones 130, 
230 and 325 is provided in an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
oonventk)nal commerdatly available lifting devices suitable for manipulating tubular 
20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
oonventtonal commercially available support members such as, for example, coiled 
tubing, a drill string, a wireline. brakJed wire, or a slkk line. 
25 The shock absorber 415 te coupled to the first support member 410 and the 

second support member 420. The shock absortser 415 is preferably addptad to 
absorit) shock k3ads transmitted from the second support niember 420. The shock 
absort)er 415 may be any number of conventional commercially available shock 
absorbers. 

30 The seoond support member 420 is coupled to the shock absort)er 415. The 

second support member 420 is further preferably adapted to be coupled to one or 
rnoreofthe expansion cones 130. 230 and 325. . 

In a preferred embodiment, during operation of the system 400, the lifting 
devtoe applies an axial force to one of the expansion cones 130, 230 and 325 in 

35 order to radially expand tubular members. In a preferred embodiment, upon the 



completion of the radial expansioh process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minirrazed. by the shbdc absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
130, 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Ref^ng to FIG. 5. an embodiment of a coupling system 500 for use In the 
expandable tubular members 140, 240. and 335 will now be described. In a 
preferred embodirnent, the system 500 includes an upper ring 505, a sealing 
element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular rhembers 140, 240. and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower. ring 515 eng^e the interior 
surface of the preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodiment, the upper and lower rings, 505 
md 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 
prefened embodiment, the seaOng element 510 is compressed into contact with the 
interior suriiace of the preexisting structwe that the expandable tubular members 
140, 240 and 335 are coupled to in order to opUmaliy fluidldy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting stmdure. 

In a prefened embodiment, the upper and lower rings, 505 and 515, extend 
from the outer surfeces of the tubular merhbers 140, 240 and 335 by a distance of 
about 1/64 to !4 inches, in a prsfenred embodiment, the upper and lowidr rbigs, 505 
and 515, extend about 1/8" firorn the outer sinrfeces of the tubular members 140, 
240. and 335 in order to optimally engage the preexisting structure. 

In a prefened embodiment, the sealing element 510 extends from the outer 
surfaces of the tubular meit^rs 140, 240 and 335 by a distance substantially equal 
to tt)6 extension of the upper and tower rings, 505 and 515, above the outer 
surfaces of the tubular members 140. 240 and 335. In a preferred embodiment the 
sealing elenieht 510 is fabricated from rubber in order to optimally fiuldiciy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lovver, intermediate, and upper portions of the 
tubular members 140. 240. and 335. 

5 Referring now to FIG. 6. a preferred enibodiment of an expandable tubular 

member 600 for use in the apparati^ 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605. an ihtenmediate portion 
610. and an upper portim 615. 

The lower portbn 605 is coupled to the intemiediate portion 610. in a 

10 preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 1 35, 235, and 330. In a preferred embodinr^nt, the lower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded by the anchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthermore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The internwdiate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 615. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate portions. 605 and 610. are les^ than the wall thickness of the upper 
portion 615 in order to facilitate the radial expanston of the tubular member 600. In 
a prefenred embodiment, the tower and intermediate portions, 605 and 610, are 
preexpanded to mate with the expanston cone. 

25 Referring to FIG. 7. a prefenred emt>odiment of an eixpandable tubular 

member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
preferred embodiment, the tubidar member 700 minimuces the shock loads created 
upon the completion of the radial expanslon process. In a preferred embodiment, 
the tubular member 700 includes a tower portion 705. a tower transitionary portton 

30 710. an intermediate portton 715. an upper transittonary portion 720, an upper 
portion 725. and a sealing etoment 730. 

The lower portion 705 is coupled to the lower transitionary portion 710. The 
lower portton 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transilionary portion 710 is coupled to the lower {portion 705 and 
the intermediate portion 715. In a pieferred embodbnent. the lower transitiohary 
portion 710 is adapted to mate with the expansion cone, in a preferred 
emtwdiment. the waU thidcnesses of the iovinr portion 705 and the lower 
transitionary portion 710 are less than the wan thicknesses of the intamwcflate 
portion 71 5. the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial^ expansion process. 

The intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. in a prefened embodiment, the outside 
diameter of the intamn^ate portion 715 is less than the wall thidtnesses of the 
lower pwtion 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intermediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

The sealing element 730 is coupled to the outside surface of the 
intermediate portion 715. In a prefened embodiment, the outside diameter of the 
sealing element 730 is less than or equal to the outeide diameter of the lower portion 
705 arid the upper portion 725 in order to optimally protect the sealing element 703 
durbig placernent of the tubular member 700 within the preexisting stnidure. 

In a preferred embodbnent, during the radial expansion of the tubular 
member 700 using t^e apparatus 115, 215 and 315. the preexpansion of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock k>ads typically 
created durbng the end portk>n of the radial expahston process. In this manner, the 
radial expanskm process is optimally provided in a safe rnanner. Furthenmre, 
because the seaUng element 730 Is preferably recessed beiOfw the surfaces of the 
lower portion 705 and the upper portion 725, the sealing element 730 is optimally 
protected from damage during the placement of the tubular member 700 wNhin the 
preexisting structure. 

Refenlng to FIG. 8, a preferred embodbnent of an expandabte tubular 
member 800 for use in the apparatus 115. 215 and 315 wHI be described. The 
tubular member 800 preferably includes a tower portton 805. an intemnediate portton 
810, and an upper portion 815. 

The tower portion 805 is coupled to the intermediiate portton 810. In a 
prefened embodiment, the lower portion 805 is further adapted to mate with the 
expansion cones 130. 230. 325 and the anchoring devices 135. 235. and 330. 
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The intermediatd portion 810 is coupled to the lower portion SOiS and the 
upper portion 815. In a preferred embodiment, the wail thicknesses of the lower and 
intermediate portions. 805 and 810, are less than the wall thickness of the upper 
portk>n 815 in order to facilitate the radial expansion of the tubular member 800. In 

S a ppsfened ^embodiment, the bwer 9nd intenmediate porta'ons, 805 and 810. are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the Intermediate portion 810. In a 
prefenred embodiment the upper portion 815 further preferably includes one or 
more stotted portions 820 for facilitating the radial expansion of the upper portion 

10 815 by the expansion cones 130. 230, and 325. In this manner, the upper portton 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230. and 325 with minimal shock loads when the expanston cones 130. 
230 and 325 exit the expandable tubular member 800. 

Refemng to FIG. 9. a prefenred embodiment of a method of applying an axial 

15 force to the expansion cones 130, 230. and 325 will now be described. In a 
preferred embodinrient. the axial displacement of the expansion cones 130. 230, and. 
325 during the radial expansk>n prcx»K Is provided by applying an axial force to the 
expansion cones 130, 230, and 325. In a prefened embodiment, the axial force 
provided includes the application of a. substantially constant axial force for some 

20 time periods and the application of indBased axial force for other time periods In 
order to optimally facilitate the radial expansion process by minimbdng the effecb of 
frtetton. in a preferred embodiment, ttie application of the increased axial force Is 
provided on a periodic basis in order to optimally provkie a variable contact area 
between the expansior) pone and the tubular member being expanded. In an 

25 altemative embodiment, the application of the increased axial force is provided on a 
random basis in order to optimally provkie a variable contact area between ttie 
expansk>n cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the applkation of constant and increased axial forces 
ranges from about 90/10 % to 6W40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial force ranges from.about 1.5 to 1 to about 4 to 1 iri 
order to optimally provide. a variable contact area between the expansbn cone and 
tiie tubular member being expanded, promote wore even wear of tlie expanston 
cone, and clean debris from the expansion cone surface. 
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Refemng to FIGS; 10a to Id. an embodiment of an apparatus and method 
for fomiing a wellbore casing will now be described. As Ulustrated In FIG. 10a, a 
weilbore casing 1000 and an open hole wellbore secdon 1006 are provided In a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
hortontal. In a preferred embodiment, -a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 Is utilized to fomn or repair wellbore casings, pipelines, or stnjctural 
supports. 

The apparatus 1015 preferably includes a firet support member 1020, a 
second support mender 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or wore lower sealing members 1050, and a flexibie coupling element 1055. 

The first support rnember 1020 is preferably adapted to be coupled to a 
surface location. The first support member 1020 is ftjrther coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressiirizBd fluidic materials and/or electrical cunent and/or conrMnunication signals 
from a surface location to the anchoring device 1035. The fIret support member 
1020 may, for mample, bie. conventional commercially available slick wire, braided 
wire, coiled tubing, or dniling stock material. 

The second support member 1025 is pnsferably adapted to be coupled to a 
surfece location. The second support member 1025 Is further coupled to the 
expanston cone ^030. The second support member 1025 Is preferably adapted to 
permit the expanston cone 1030 to be axially displaced relative to ttie fbst support 
member 1020. The second support member 1025 may, for example, be 
conventional commerdaily available sitek wire, brakted wire. coHed tubing, or drifllng 
stock material. 

In an alternative embodiment, the support member 102a is teiescopicaiiy 
coupled to the support member 1025. and the support member 1025 is coupled to a 
surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 is preferably adapted to radially expand ttie expandable 
tubular member 1040 when the expansion cone 1030 is axially displaced relative to 
tiie expandable tubular member 1040. in a prefemed embodiment, the expanston 
done 1030 is provtoed substantially as disctosed in one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791 .3.02. ~^ 
filed on 12/3/1999. which dainied the beneifil of Itie fiilng date of U.S. provisional 
patent application no. 60/1 1 1 .293, attorney docket no. 25791 .3. filed on 1 2/7/1 998; -« 
(2) U.S. utility patent application sdrial no. 09/510,913, attorney docket no. 
5 25791.7.02, filed on 2/23/2000, which ciaiined the t>eneftt of the tying date of U.S. 
provistonal applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
appticatkx) serial no. 09/502,350. attorriey docket no. 25791.8.02. filed on ^ 
2/10^2000. which claimed the t}enefit of the filing date of U.S. provisional appllcatk)n 
no: 60/1 19.61 1 , attorney docket no. 25791 .8; (4) U.S. utility patent applicatk>n serial 

10 no. 09/440.338, attomayjdocket no. 25791.9.02, filed on 11/15/1999, which daimed 
the t>enefit of the filing date of U.S. provisional appiicatton no. 60/108.558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the t)enefit of 

15 the filing date of U.S. provisionai application no. 60/124.042, filed on 3/1 1/1999; (7) 

U.S. utifity patent application no. 09/512.895, attorney docket no. 25791 .12.02, filed 1 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provisional 
appHcatk^n no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and "I 
U.S. provistohal applicatioh no. 60/154.047. attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility appKcatton no. 09/511.941. attorney docket no. n 
25791 .16.02. filed on 2/24/2000. which claimed the twneflt of the filing date of U.S. 
provisional serial no. 60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent appDcatkm no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000, which claimed the iMnefit of the fiHhg date of U.S. provistonal ^ 

25 patent appllcafion serial no. 60/137,998. attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatkxi no. 09/559,122. attomey docket no. 
25791 .23.02. filed on 4/26/2000. which daimed the twneflt of the fifing date of U.S. 
provistonal appltoatton no. 60/131.106. attorn^ docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146.203. attomey docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039, 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159.039, attomey docket no. 25791.36. filed ~) 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033. attomey 

35 docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of wtiich are Incorporated herein by Inference. 

The anchoring device 1035 is coupled to the fbrst support mismlmr 1020. 
The anchoring device 1035 is preferatHy adapted to be controilal)iy coupled to the 
expandable tubular member 1040 and the open hole waHbore section 1005. In this 
mainer. the anchoring device 1035 preferably controiiably anchors the expandable 
tubular member 1040 to the open hole weilbore section 1005 to facilitate the radial 
expansion of the expandable tubularmernber 1040 by the axial displacement of the 
expansion cone 1030. 

In a prefened embodiment, the anchoring device 1035 inclQde« one or more 
expandable elements 1060 that are adapted to controiiably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole weilbore section 1005. In a jareferred embodiment, the expandable 
elements 1060 are actuated using fluldic pressure. 

In a prefened embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a bail plug or other similar vaMng element. 
In this manner, fluldic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controiiably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of ttie hydraulically actuated packere 
Gommerdally avallabie from Halliburton Energy Servtees or Baker-Hughes, modified 
in accordance with the teachings of the present disctosure. 

In a preferred embodiment, the anchoring devtoes 135. 235, and 330 are 
also modified to includes a flukf passage that can be controiiably plugged in order to 
pemnlt fiuklic materteris to be exhausted from the anchoring devtoes 135, 235, and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expansion cone 1030. The exfMindable tubular member 1040 is further preferably 
coupled tothe flexible coupling element 1055. 

In a prefened embodiment, the ex|Mindable tubular member 1040 further 
includes a kMver sectfon 1065, an intenradiate sedton 1070, and an uppm- sectton 
1075. In a preferred embodiment, the lower section 1065 is coupled to the fle)dble 
coupling element 1055 in onJer to provWe anchoring at an end portion of the 
expandable tubular member 1040. In a prefBrred embodiment, the wall thickness of 
the tower and intennediate sections. 1065 and 1070. are less than the vvail thickness 
of the upper section 1075 in oiider to optimally couple the radially expanded portkm 
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of the expandable tubularmember 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. ' . 

In a preferred embodiment, the expandal)le tubular member 1040 is fwther n 
provided substantially as disclosed in one or more of the fdlowing: (1) U.S. utility 

5 patent application serial no. 08/454.139. attorney docket no. 125791.3.02. filed on 
12^1999, which claimed the benefit of the fding date of U.S. provisional patent 
application no. 60/111.293, atlomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. ^ 
utility patent appltoation serial no. 09/510.913. attorney docket no. 25791.7.02, filed . 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional ^ 

10 appHcatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appDcatk)n 

serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. w/hlch _^ 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/1 i 9.61 1 , ] 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

15 the filing date of U.S. provisional application no. 60/108,558,. attomey docket no. . 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of H 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

20 application no. 09/512.895. attomey docket no. 25791.12.02. flted on 2/24/2000. -> 
which claimed the benefit of the fOing dates of U.S. praviskinal application no. 
60/121.841. attomey docket no. 25791.12. fited on 2/26/1999 and U.S. provisional -i 
applicattem na 60/154.047. attorney docket no. 25791.29. flted on 9/16/1999; (8) 
U.S. utility appRcatton no. 09/511,941. attomey docket no. 25791.16.02, filed on ^ 

25 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121 ,907.- attomey docket no. 25791 .16, fited on 2/26/1999; (9) U.S. utiH^ patent 
applioaflon no. 09/588,946, attomey docket no. 25791.17.02, fited on June 7. 2000, 
which claimed flie bertefit of the filing date of U.S. proviskmal patent applitatipn 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. ^ 

30 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal appik»tk)n 
no. 60/131,106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provishxial appltoation no. 60/146.203. attomey docket no. 25791.25. filed on 1 
7/29/1999; (12) U.S. provistonal application no. 60/143.039, attomey docket no. 

35 . 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. "1 
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60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1990; (15) 
U.S. proviskmal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatkm no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of vyhteh are 
incorporated herein by reference. 

In a preferred embodiment, the expandable tubular member 1040 is further 
proykted in accordance with the teachings of embodiments of expandaUe tubular 
members described above and illustrated in FIGS. 5-6. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portkm 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fiuididy seal thia interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurailfy of 
upper sealing members 1045. 

The lower sealing menti)ers 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluidiciy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 
wellbore sectkm 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of tower sealing members 1050. 

The fiexible coupling elemertt 1055 is coupled to the tower portton 1065 of 
the expandable tubular member 1040. The fiexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring devtee 1035 into 
engagement within the wails of the open hole wellbore section 1005. In this 
manner, the tower portton 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole wellbors sectton 1005. In a preferred embodiment, the 
IMtle ooupnng element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexible coupling element 1055 inchides one or more hook 
elements for engaging the ways of the open hole wellbore section 1005. 

As illustrated in FIG. 10a. the apparati|s 1015 is preferably posittoned with 
the expandable tubular member 1040 positioned in overlapping relatton with a 
portton of the wellbore casing 1000, In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portton of the wellbore casing 1000. In a 
preferred emtxxJiment. the upper sealing members 1045 are f>osltioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the, lower sealing 
members 1050 are positioned In opposing relation to the walls of the open hole 
wellt)ore section 1005. In thte manner, the interface twtween the radially expanded 
tutHjiar memt>er 1040 and the wellbpre casing 1000 and open hole welibore section 

5 1005 is optimally fluidldy sealed. 

As Illustrated In FIG. 10b, in a preferred embodiment, a quantity of a non- 
hardenaUe fluidic material is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the noh-hardenable material is discharged from the 
apparatus 1015 using the vatveable flow passage 1065. The non-hardenable fluidic 

10. material may be any number of conventtonal commercially avaitabte fluidic materials 
such as, for example, drilling mud. 

As illustrated In FIG. 10c, in a prefenred embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a prefenred embodiment, the hardenabte fluidic sealing material is 

15 exhausted from the apparatus 1015 using the vatveable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is permitted to 
comptotely fill the annular space between the tubular member 1040 and the open 
hole welibore section 1005. The hardenat>le fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/of epoxy resin, in this manner, a fluidic sealing annular 
etement is provided around the radially expanded tubular member 1 040. 

As illustrated In FIG. lOd, In a preferred embodiment, another quantity of a 
non-hardenable fluidic material is then Injected into and out of the apparatus 1015. 
In a prefsned embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device, is placed into the non-hardenabte fluid material. In a preferred 
embodiment, the ball plug 1080 then seate in and seals off the vatveable fluid 
passage 1085. in this manner, the anchoring device 1035 is then pressurized to 
. anchor the tubular member 1040 to the open hole welibore section 1005. 

In an alternative embodiment the vatveable fluid passage 1085 includes a 

30 remote or pressure activated valve for sealing off the vatveable fluid passage 1085. 

As illustrated in FIG. lOe, in a preferred embodiment, the apparatus 1015 Is 
then anchored to the ope«i hote welibore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate oontect 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole w^bore section 1 005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. in a prefened 
embodiment, the axial displacement of the expansion bone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 
displacement of the expanston cone 1030 is erihanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process dan be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
pennltted to at least partial cure. 

As illustrated In FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cono 
1030, the first support member 1020 and the lanchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de^pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and andtoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a prefened embodiment the resulting new section of weHbore casing 
indudm the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this rnanner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, arid stmdural supporte. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 11a. a wellbore casing 1100 is positioned 
within a subtenanean fomnation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100. or due to a prior 
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perforation or fracturing operation performed upon the surrounding subterranean 
fbnnation 1 105. As will be recognized by persons iiaving ordinary sicill in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
wallbon^ casing 1 100 unless they are sealed off. 
5 In a preferred erribodiment. an apparatus 1115 is utilind to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair wellbore casings, pipelines, or stiructural 
supports. 

The apparatus 1115 preferat>ly Includes a first support member 1120, a 
10 second support member 1 125. an expansion cone 1 130, an anchoring device 1 135, 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support mernber 1120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross se(^onal shape. The first 
support member 1120 may, for example, be fabricated from conventional 
conunerdally available slick wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 is preferably adapted to be coupled to a 
surfeoe locatton. The second support 'member 1125 is further coupled to the 
expansion cone 1130. The second support rfiember 1125 is prefenably adapted to 
pennit the expanstain oone 1130 to be axially displaced relative to the first support 
25 member 1120. The second support member 1125 nnay, for example, be 
oonventiondl oomm^rdally available slick wire, braMed wire, coiled tubing, or drilling 
stock material. 

in a preferred embodiment, the first support member 1120 Is coupled to a 
surface kxation by a slip joint and/or sliding sleeve apparatus that Is oondentrically 
30 oouptedtothe second support member 1125. 

The expanston cone 1 130 Is coupled to the second support member 1 125. 
The expansion cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansion cone 1 1 30 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expanston 
35 cone 1 1 30 Is provided substeritially as disctosed in one or more of the following: (1 ) 
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U.S. utility patent appllcatibh serial no. 09/454,139. attorney docket no. i26791.3.02. 
filed on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111.293, attorney dodtet no. 25791.3. iRIed on 12/7/1998; 
(2) U.S. utility patent applicatipn serial no. 09/510,913, attorney dodcet no. 
25791.7.02. filed on 2/23/2000. which daimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. ^utility patent 
application serial no. 09/502.350. attorney docket no. ^5791.8.02, filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provistonal applteatton 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicatkin serial 
no. 09/440,338. attorney docket ho. 25791.9.02, filed on 11/15/1999, which daimed 
the benefit of the filing date of U.S. provisfonal application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183,546. filed on 2/18/200Q; (6) U.S. utility patent application no. 09/523,460, 
attorney docket no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of 
the filing date of U.S. provistonal applicatk)n no. 60/124,042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895. attorney docket no. 25791.12.02. filed 
on 2/24/5000. which claimed the benefit of the filing dates' of U.S. provisional 
application rw. 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. proMStonai applteation no. 60/154,047, attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applteation no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000, whteh claimed the benefit of the filing date of U.S. 
provisfonal serial no. 60/121,907, attorney docket ho. 25791.16, filed on 2/26/1999; 
(9) U.S. utiiity patent appUcatton no. 09/588.946, attorney docket no. 25791.17.02, 
filed on June 7. 2000. whteh daimed the benefit of the filing date of U.S. provistonal 
patent appltoatton serial no. 60/137.998, attorney docket no; 25791.17, filed on 
6/7/1M9; (10) U.S. utUity patent applicatton no. 09/559.122. attorney docket no. 
25791^23.02. filed on 4/26/2000, whtofi daimed the benefit of the filing date of U.S. 
provisfonal appltoatlon no. 60/131,106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistohal applicatton no. 60/146.203, attorney docket no. 
25791.25. filed dn 7/29/1999; (12) U.S. provistonal application no. 60/143.039. 
attorney docket no. 25791.26. fited on 7/9/1999; (13) U.S. provistonal patent 
appBcation serial no. 60/162,671, attorney docket no. 25791.27, fltod on 11/1/1999; 
(14) U.S. provisional application no. 60/159.039. attorney docket no. 25791.36, filed 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provistonal patent 
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application m. 60/165^8. attorney docket no. 25791.39, filed on 11/12/1999/ the 
disclosures of which are inoorporeted herein by reference. 

The anchoring device 1135 is coupled to the firet support member 1120. 
The anchoring device 1135 is preferably adapted to be oontrollably coupled to the 

5 expandable tubular rnember 1140 and the weHbore casing 1100, In this rnanner, the 
anchoring device 1135 prefeFably controllably anchors the expandable tubular 
rhember 1140 to the wellbore casing 1100 to fedlitate the radial eicpan^ion of the 
expandable tubular membier 1140 by the axial displacement of the expansion cone 
1130. In a preferred ernbodiment. the anchoring device 1135 includes one or rnore 

10 expandable elements 1 150 that are adapted to contrdlably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welibore casing 1 1 00. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydraullcaliy actuiated padcers commercially available 

15 from t-lalliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disdosure. 

The expandable tubular mernber 1140 is removably coupled to the 
expansbn cone 1130. The expandable tubular member 1140 is further pref^bly 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for permitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
iand the expandable tubular member 11 40. 

In a preferred embodiment, the expandable tubular member 1140 further 

25 includes a lower secdon 1160, an intennediate section 1165, and an upper section 
1170. In a preferred embodiment, the tower section 1160 rests upon and is 
supported by the expansion cone 1130; In a preferred embodiment, the 
intenmediate section 1 165 Includes this anchoring windows 1 155 in order to provkJe 
anchoring at ah intennediate portton of the expandable tubular member 1 140. 

30 In a preferred embodirnent, the expandable tubular member 1140 Is further 

provUed substantially as disctosed in one or more of the folkiwing: (1) U:S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applkatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utiiity patent application serial* no. 09/510,913, attomey docket no. 25791.7.02, filed 
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on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
appDcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiicatioh 
serial no. 09/502.350, attorney dod^et no. 25791.8.02. filed on 2/10/2000. .which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing d^te of U.S. provisional application no. 60/108.558, attorney docket no, 
25791.9. filed on 11/16.1998; (5) U.S. proviisional patent applteation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which daimed ttie benefit of tt» filing date of 
U.S. provistonal appiicatioh no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on ?/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed the benefit of tfie filing date of U.S. pjoviskMial patent applteation 
serial no. 60/137,998. attorney docket np. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteation ho. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. wMch claimed ttie benefit of the fiDng date of U.S. provistonal application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143.039. attorney docket no. 
25791.;». filed on 7/9/1999; (13) U.S. provisional patent applk»tion serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U:S. provisional 
applteation no. 60/159.039. attorn^ docket no. 25791.36. filed on 10/12,1999; (15) 
U;S. provistonal patent application no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisioneil patent appHcation no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999, ttie disdosures of which are 
incorporated herein by reference. 

The sealing merht>ers 1145 are coupled to the outer surface of ttie 
expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fkiididy seal the interface between the nadially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment the apparatus 1115 includes a plurality of sealing members 1 145. In a 
prefenred embodiment, the sealing members 1 145 sunound and isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. in a prefenred embodiment the iapparatus 
1115 Includes a plurality of sealing merinbers 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansiori of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. 11b, the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the. anchoring device 1 135. In a prefenBd embodiment 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the conesponding anchoring 
window 1 155 in the expandable tubular member 1 140 into intimate contact with the 
wellbore casing 1100. In this manner, the intermediate section 1165 of the 
expandable tubular member 1 140 i^ removably coupled to the wellbore casing 1100. 
In an alternative embodiment a compressible cement and/or epoxy is then 

20 injected into at least a portion of the annular spiace between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then pemnitted to at least partially cure prior to the initiation 
of the radial e)9anslon process. In this manner, an annular structural support and 
fiuidic seal Is provided around the tubular ifnember 1140. 

25 As illustrated In FIG. 11c, in a preferred embodiment, the expansion cone 

1130 is then axially displaoed by applying an axial force to the seobnd support 
member 1 125. In a preferred embodiment the axial dteplaoement of the expansior\ 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 Into intimate oontect with the walls of the wellbore or the wellbore 

30 casing 1100. 

As illustrated in FIG. lid, in a preferred embodiment the axial displacement 
of the expansion cone 1 130 is stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring device 1 1 35. 
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As illustrated in FIG. 11e, in a preferred embodiment the anchoring device 
1135 is then decoupled from the weiibore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the weiibore 
casing 1 100. In a preferred embodiment the lower section 1 160 of the expandable 
tubular memt)er 1 140 includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the weiibore or the weiibore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the weiibore casing 1100 is sealed off by the radially expanded 

ISi tubular niember 1140. In thismanner, repairs to the weiibore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
weiibore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS. 12a to 12d, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 12a, a weiibore casing 1200 is positioned 
withh a subterranran ifonmation 1205. The weiibore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weiibore 

25 casing 1200 further Includes one or more openings 1210 that may have been the 
result of unintentional damage to the weiibore casing 1200, or due to a prior 
peribratibn or fracturing operation perfbnned upon the surrounding subterraneian 
formation 1205. As will be recognized by persons having ordinary skill In the art the 
openings 1210 can adversely effect the subsequent operation and use of the 

30 weiibore casing 1200 unless they are sealed off. 

In a preferred emtxxliment an apparatus 1215 is utilized to seal off the 
openings 1210 in the weiibore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair weiibore casings, pipelines, or structural 
supporte. 
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The apparatus 1215 preferably Includes a support rnemt>er 1220, an 
expandat)le expansion cone 1225, an expandatrfe tubular member 1235. and one or 
- more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 

5 localion. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support merhber 320 is preferably adapted to convey pressurized 
fluidic materiais and/or electrical. current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may. for example, be conventional commercially available slide wire, braided wire. 

10 cdled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand ttie expandable tubular rrwmber 1235 when the expandable expansion cone 
' 1225 is axially displaced relative to the expandable tubular, member 1235. The 

15 expandable expansion cone 1225 is further pref^bly adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional oommerdany avsdiable radially 
expandable expansion cones. In a preferred embodiment, the mpandable 

20 expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5,348,095. the disdosure of which is incorporated her^ by r^srenoe. 

In a preferred embodiment, the expansiori cone 1225 is further provided 
substantially as disclosed in one or more of. the fbllowing: (1) U.S. utility patent 
appHcation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 

25 12/3/1999. which daimed the benefit of the fUlng date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. pravlsk>nal 
applcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. dB/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dahned the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorn^ docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisronal applicatkxi no. 60/108.558, attorney docket no. 

35 25791.9, filed on 11/16.1998; (5) U.S. provisional patent appltoation no. 60/183.546. 

54 



" filed on 2/18/2000: (6) U.S.utili|y patent application no. 09/523.460. atb^ 

no. 25791 .1 1 .02. filed on 3/10/2000. which dairoad the benefit of the fiUng date of 
n U.S. provisional applicatioh no. 60/124,042. filed on 3/1 1/1999: (7) U.S. utility patent 

application no. 09/512.895, attorney dodcet no. 25791.12.0i2. filed on 2/24/2000. 
r» 5 which claimed the benefit of the fiDng dates of U.S. provisionai application no. 

60/121,841, attorney dodcet no. 25791.12. filed on 2/26/1999 and U;S. provisional 
^ applicatton no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999: (8) 

U.S. utility application no. 09/511,941. attorney doclcet no. 25791.16.02, filed on 
^ 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907, attorney docket no. 25791.18, filed on 2/26/1999; (9) U.S. utility patent 
^ application no. .09/588,946, attorney dodcet no. 25791 .17.02. filed on June 7, 2000, 

which daimed the benefit of the filing date of U.S. provisionai patent application 

serial no. 60/137,998, attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
^ utility patent application no. 09/559,122, attorney dodcet no. 25791.23.02, filed on 

15 4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
" no. 60/131,106, attorney doclcet no. 25791.23, filed on 4/26/1999; (11) U.S. 

provisional application no. 60/146,203, attorney dodcet no. 25791.25, filed on 
'~ 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney dodcet no. 

25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
r 20 60/162,671, attorney dddcet no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 

application no. 60/159,039. attorney doclcet no. 25791.36. filed on 10/12,1999; (15) 
r- U.8. provisionai patent application no. 60/159.033. attorney docket no. 25791.37. 

filed on. 10/12/1999: and (16) U.S. provisionai patent application no. 60/165,228. 
^ attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 

25 incorporated herein by reference. 
_ The expandable tubular member 1235 is removably coupled to the 

expanston cone 1225. In a preferred embodimwit. the expandable tubular member 
. 1235 includes one or more engagenMnt devices 1250 that are adapted to couple 

with and penetrate the wellbore casing 1200. In this manner, the expandable 
30 tubular member 1235 is optimally coupled to ttra welilsore casing 1200. in a 
p preferred embodiment, the engagement devices 1250 include teeth for biting into 

the surface of the wellbore casing 1200. 
[~ In a preferred embodiment, the expandable tubular member 1235 further 

includes a lower section 1255, an Intermediate section 1260. and an upper section 
f 35 1265. in a prefened embodiment, the tower section 1255 indudes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intermediate sections, i:^ and 1260. are less than the wail thidcness of the 
upper section 1265 In order to optimally facilitate the radial expansion of the lower 
5 and Intermediate seOfons, 1255 and 1260. of the expandable tubular member 1235. 
In an aitematiye embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted In order to optimally facilitate the radial expansion of the 
lower sedton 1255 of the expandabte tubular n»mber 1235 using the expandalte. 
expansion cone 1225. 

10 In a preferred embodiment, the expandabte tubular member 1235 is further 

provided substentially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney dodcet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney dodtet no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 

15 utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provistonal 
applkiation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 

20 attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/1 5/1 999.. which daimed the benefit of 
the fffing date of U.S. provistonal applicatton no. 60/108,558, attomey docket no. 
25791.9. filed on 1 1/16.19138; (5) U.S. provistonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket . 

25 no. 25791.11.02. fited on 3/10/2000. whteh daimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. fited on 3/11/1999; (7) U.S. utilKy patent 
applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
yMcti daimed the bettefit of the filing dales of U.S. provisional appiicaticm no. 
60/121.841. attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provistonal 

30 appltoation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appUcatton no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attomey docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 

35. which daimed the benefit of the filing date of U.S. provisional patent application 
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seriai no. 60/137.998. attorney docket ho. 25791.17. filed on 6A7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. vA\kh daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatkm no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, atUmiey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatten no. 60/159.033. attorney docket ho. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of whteh are 
Incorporated herein by reference. 

The sealing members 1 240 are. preferably coupled to the outer surface of the 
upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and flukJtely seal the interfece between the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a preferred einbodlment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment the sealing members 1240 surround 
and isolate the opening 1210. 

As illustrated In FIG. 12a, the apparatus 1215 is preferably posittoned within 
the wellbore casing 1200 with the expandable tubular member 1235 posittoned in 
opposing relatton to the opening 1210. In a prefsned embodiment the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
bekiw the opening 1210. In this manner, the radial expansion of the expandable ^ 
tubular member 1235 optimally fluUllcly isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the weHbore casing 1200 by expanding the 
expandable expanskx) cone 1225 into contact with the lower sectton 1255 of the 
expandable tubular member 1235. In a prefened embodiment, the lower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact with the wellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are ttiereby coupled to, and at least partially penetrate Into, the 
wellbore casing 1200. In this manner, the k>wer section 1255 of the expandable 
tubular member 1235 is optimally coupled to ttie wellbore casing 1200. 
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In an altamative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be penmitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axiaBy displaced by applying an axial force to the support member 1220. In a 
prefenBd embodiment, the axial displacement of the expansion cone 1225 radially 

10 e)q;)ands the expandable tubular mernber 1235 into intimate contact with the walls of 
the wellbore casing 1200. 

As Illustrated in FIG. 12d. in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 

15 sealed off by the radially expanded tubular number 1235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fbmi wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Refening to Fig. 13iai, a wellbore casing 1300 is positioned 
within a subtenranean forrhation 1305. The weilbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding siAterranean 
fbnmation 1305. As will be recognized by persons having ordinary sidii in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
. weitbore casing 1300 unless they are sealed off. 

In a preferred embodlrhent, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to form or nspair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335. a heater 1340, and one 
35 or more sealing members 1345. 
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. The support member 1320 is preferably adapted to be coupled to a sur^ce 
location. The support member 1320 is ftjrther coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cunent and/or communication signal from a surface 
5 locBtion to the expansion cone 1325 and heater 1340. The supjxMt member 1320 
may. for example, be conventional comntercidlly available slick wire, braided wire, 
coiled tubing, or drilling stodc material. 

The expansion cone 1325 is coupled to the support member . 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 vA\en the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a prefenred embodiment, the expanston cone 1325 is further provided 
substantially as disclosed in one or more of the folldwing: (1) U.S. utility patent 

15 appHcation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. proviskKial application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applkatioh serial no. 09/440,338, 
attorney docket no. 25791.9.02,^ ifiied on 11/15/1999, whteh claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonai patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional applteatibn no. 60/124,042, filed on 3/11/1999; (7) U.S. uHUty patent 

30 appltoation no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonai application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of tiie filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtdch claimed the tienefit of the filing date of U.S. provisional patent appUcatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which dafaned the twnefit of the filing date of U.S. provisk>nal applteatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application, no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlskmal applicatton no. 60/143,039. attorney docket no. 

10 25791.28, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appBcation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 66/159,033, attorr»y docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein t>y reference. 

The expandable tutHJiar nnenttier 1335 is renfKivabiy coupled to Oie 
expartsion cone 1325. In a preferred embodiment, the expandable tubular member 
1335 includes one or more engagement deviciBs 1360 ttiat are adapted to couple 

20 with and penetrate tiie weilbore casing 1300. ini tills manner, the expandatrte 
tubular member 1335 is optimally coupled to the weilbore casing 1300. In a 
preferred embodiment, ttw engagenient devtees 1350 include teetii for biting Into 
ttw sifffaoe of the weilbore casing 1300. 

In a prefened embodiment, the expandable tubular member 1335 further 

25 Includes a tower section 1355, an Intemwdlate section 1360. and an upper section 
1365. In a preferred embodlinent. the lower section 1355 includes the engagement 
devtoes 1350 in order to proyhle anchoring at an end portion of the expandable 
tubular member 1335. In a preferred eitdMxllment. ttte wall tiiickness of the tower 
and intennediate sections. 1355 and 1360. are less than the wall thickness of the 

30 upper section 1365 in order to optbfnally facilitate the radial expanston of Uie tower 
and intennediate sections. 1 355 suul 1 360. of the e}q>andable tubular m^nber 1 335. 

In a preferred embodiment, ttte lower section 1355 of the expandable tubular 
member 1335 includes one or more shape memory metel inserts 1370. In a 
pr^erred embodiment, the inserts 1370 are adapted to radially expand the tower 

35 section 1355 of the expandabto tubular ntember 1335 into intimate contact with the 
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weilboTB casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
available shape noemory alloys such as^ for example, NiTi or NITiNOL using 
oonventtonai fonming processes such as. for example, those described in U.S. 

5 Patent Nos. 5.312.152. 5.344.506. and 5,718.531. the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower secUon 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ F to 450° F. 
In a preferred embodiment the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower secUoh 1355 during the transfomnation process. 

In a prefenred embodiment, the inserts 1370 are positioned within one or 

15 more conBsponding recesses 1375 provided In the lower section 1355 of the 
expandable tubular member 1335. Altematively, the inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided sut)stantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent applicatiori serial no. 09/454,139. attorney docket no. 25791 .3;02. filed on 
12/3/1999. which claimed the benefit of the filing date erf U.S. provisional patent 
application no. 60/111,293. attomey docket no. 2S791.3, filed on 12/771998; (2) U.S. 
utility patent applicatk>n serial no. 09/510,913, attomey dodcet no. 29791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proyiskmal 

25 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
dahied the benefit of the filing date of U.S. provisional applicatk>n no. 60/1 1 9,61 1 , 
attomey docket no. 25791.8; (4) U.S. utility patent applicatipn serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional applicatkKi no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. ptovisk>nal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utilify patent application no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

35 applicatkm no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
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which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 

5 2/24/2000. which claimed the twnefit of the flHng date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appiicatkm no. 09/588,946. attorney docket no. 25791.17.02. filed oh June 7. 2000. 
which claimed the twnefit of the filing date of U.S. proviskMtal patent appllcatkm 
sertel no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed oh 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial ho. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proyiskmai patent applicatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appiicattoh no. 60/165.228. 

20 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
Is preferably adapted to contrbllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control In order to control the operating 
temperature. The heater 1 340 is preferably controlled by a surface control device in 
a conventionarmariner 

The sealing members 1345 are preferat)ly coupled to the outer surface of the 
upper portion 1365 of the expandable tubuliar member 1335. The sealing membere 

30 1345 are preferably adapted to engage and fluididy seal the interface between the 
radial^ expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a prefenBd embodiment, the sealing memt)ers 1345 surround 
and isolate the opening 1310. 
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^ As illustrated in FIG. 13a» the apparatus 1315 is preferably positiorted within 

the wellbore casing 1300 with the expandabile tubular member 1335 positioned in 

p opposing relation to the opening 1310. In a prefened embodiment, the apparatus 

1315 includes a plurality of sealing menribers 1345 that are positioned above and 

^ 5 below the opening 1310. In ttiis manner, the radial expansion of the expandable 

. tubular member 1 335 optimally flurdidy isolates the opening 1310. 

^ As illustrated in FIG. 13b, in a preferred embodiment the expandable tubular 

member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
10 embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
prefened embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the wellt>ore casing 1300. In this manner, the lower 
section 1355 of ttie expandable tubular member 1335 is optimally coupled to the 
15 wellbore casing 1300. 

r In an alternative embodiment a compressible cement and/or epoxy Is then 

injected into tiie annular space between the unexpended portion of ttie tubular 

^ member 1335 and the wellbore casing 1300. The compressible cement and/or 

epoxy may then be permitted to at least partially cure prior to ttie initiation of the 

r 20 radial expansion process. In this manner, an annular structural support and fiuldic 

seal is provided around the tubular member 1335. 

^ .As illustrated in FIG. 13c» the expansion cone 1325 is then axially displaced 

by applying an axial force to the support mentf)er 1320. In a prefenred embodiment, 

^ the axial displaoenmnt of the expansion cone 1325 radially expands 

25 tubular rtiember 1335 Into Intimate contact wiU) the walls of ttie wellbore casing 

^ 1300. * . 

As illustrated in FIG. 13d, in a preferred embodiment, after tiie expandabte 
tubular member 1335 has been completely radially expanded by the axial 
displacement of ttie expansion cone 1335, the opening 1310 in the wellbore casing 

_ 30 1300 is sealed off by Uie radially expanded tubular member 1335. In this manner, 

^ repairs to the wellbore casing 1300 are optimally provided. More generally, the 

apparatus 1315 is used to repair or forni wellbore casings, pipelines, and structural 

^ supports. 

Referring to FIGS. 14a to 14g, an alternative emt)odiment of an apparatus 

^ 35 and mettKxl for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig, 14a. a wellbore casing 1400 is poslHbned A 
within a subterranean formation 1405. The wellbore casing 1400 nnay be positioned 
in any orientattonfrorn the vertical dlrecBon to the horizontal directo The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 

5 result of unintentional damage to ttie wellbore casing 1400, or due to a prior ^ 
peribration or fracturing operation peribrrhed upon the sunrounding subterranean 
fbnnation 1405. As will be recognized by persons having ordinary sicill In the art, the ^ 
openings 1410 can adversely affetit the subsequent operation and use of the 
weHbora casing 1400 unless they are sealed off. - ' ' K 

^0 in a prefenBd embodiment, an apparatus 1415 is utilized to seal off tite 

openings 1410 in ttie wellbore casing 1400. More generally. tt» apparatus 1415 is 
preferably utili^ to form or repair wellbore casings, pipelines, or sfructural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 1 

15 second support member 1425, a coupling 1430. an expandable tubular member 

1435, an expansion cone 1440, a tiiird support member 1445, and a packer 1450. ^, 

The firet support rhember 1420 Is preferably adapted to be coupled to a 
surface tocation. The support meml)er 1420 is furOier coupled, to ttie expansion 
cone 1440. The first support menriber 1420 is preferably adapted to convey 

20 pressurized fluidic materials and/pr electrical cunrent and/or communication signals 
from a surface location to ttie expansion cone 1440 and the packer 1450. the first 
support member 1420 may, for example, be conventional commercially available c^, 
slick wire, brakied wire, cdled tajbing, or dritlihg stock material ^ ;^ 

The second support member ,1425 is preferably adapted to be coupled to a ^ 

25 surface kxation. The support member 1425 is further coupled to ttie coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized flukite 
materials and/or electrical current and/or communication signals from a surface 
location to ttie coupling 1430. The second support member 1425 may, for example, 
be convenb'onal commerdally available slick wire, braided wire, coiled tubing, or ' 

30 drilling stock nlaterial. 

• > A. 

The coupling 1430 is coupled to ttie second support member 1425. The 
couplirig 1430 is further preferably removably coupled to ttie expandable tubular 
member 1435.. The coupling 1430 may be any number of conventional ^'^^ 
commercially available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular memt>er 1435 is removably coupled to the poupling 
1430. In a preferred embodlntent, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a prefemed embodiment, tt)e 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or okmb seating members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodinrient. the expandable tubular member 1435 is further 
provided substant^lly as disclosed in one ormore of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. previstonai patent 
applicatibn no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
oh 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 applteaflon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502!350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
dairried the benefit of tiie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utiUty patent appHcation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. whk:h claimed the benefit of 

25 the filing date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. previstonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.1l!02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appHcation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

30 application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of ttie filing dates of U.S. provisbnal application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. previstonal 
applk:ation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attomey docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of ttie filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
witlch didmed the benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5, utUity patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2(M)0, wtiich daimed the twnefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
pravisk>nal applicatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatk>n no; 60/143.039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appllcatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 

iS attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
incorporated herein t)y refsrenoe. • 

The expansmn cone 1440 is coupled to the first support memtwr 1420 arid 
the third support membw 1445. The expanskm cone 1440 is preferably aitapled to 
radially expand the expandable tubular member 1435 when the e}q)anslon cone 

20 1440 Is axlaHy displaced relative to the expandable titular member 1435. 

In a preferred embodiment, the expanston cone 1440 is provkted 
substantially as disdosed in one or more of the foBowing: (1) U.S. utHty patent 
appHcatton serial no. 09/454.139. attomey docket no. 25791.3.02, filed on 
12/3/1999. whteh daimed the ben^ of the filing date of U.S. provistonal patent 

25 appTicatton no. 60/111.293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
utility patent appiicati6n serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proviskipal 
appOoatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applkxrtton 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 

30 claimed the benefit of the filing date of U.S. proyisk)nal application no. 60/119,61 1, 
attomey dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional appllcatk>n no. 60/108,558, attomey docket ho. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183,546. 

35 filed on 2/1 6/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket 
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no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodtet no; 25791.12.02. filed on 2^4^000. 
which claimed the t>enefit of the filing dates of U.S. provisional application no. 
5 60/121 ,841 , attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appUcatlon no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney dod^et no. 25791.16.02. filed on 
2/24/2000, which daimed the t)enefit of the filing date of U.S. provisional serial no. 
60/1 21 .907, attorney dodcet ho. 25791 .1 6. filed on 2/26/1 999; (9) U.S. utility patent 

10 application no. 09/588^946. attorney dodcet no. 25791.17.02. filed on June 7. 2000. 
which daimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiiify patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal application 

15. no. 60/131,106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/28/1999; (12) U.S. provistonal application no. 60/143.039, attomey docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent ippttoation serial no. 
iBO/162,671. attorney dodcet no. 23791.27. filed on 11/1/1999; (14) U.S. provisional 

20 appltoatton no. 60/159.039; attomey dodcet no. 25791 .36. filed on 10/12.1969; (15) 
U.S. provisional patent applicafion no. 60/159,033. attomey dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attomey docket nb. 25791.39. fitod on 11/12/1999. the disctosures of whteh are 
tocorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the eig^nston cone 

1440 and the padcer 1450. The third support member 1445 is preferably adiapted to 
convey pressurized fluldic materials and/or eledrical current and/or oommuntoatton 
' signals from a surface tocatton to Vne packer 1450. The third support member 1445 
may, for exampto. be conventional commerdally avaitobto slick wire, bratoed wire. . 

30 colled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventional commerdally avaitobliB 
packer devtoes. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substituted for the padcer 1450. 
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As illustrated in FJG. 14a, the apparatus 1415 Is preferably positioned within 
the welitxm casing 1400 with the boVtom of the expandable tubular member 1435 
and the top d the expansion cone 1440 positioned proximate the opening 141 0. ^ 
As illustrated In FiG. 14b, in a preferred embodiment, the packer 1450 is 

5 then anchored to the weilbore casing 1400. In this manner, the expansion cone 
1440 Is maintained in a substantially stationary position. 

As illustrated in FIG. 14c in.a preferred enibodiment. the expandable tubular ^ 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable ^ 

10 tubular member 1435 Impacts the expansion cone 1440 and is radially expanded 
into contact with the weilbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the weilbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weilbore casing 1400. ^ 

15 In an alternative embodiment, a compressible cement and/pr epoxy Is then 

injected into the annular space between the unexpanded portion of the tubular 
member 1435 and the wellbpre casing 1400. The compressible cement and/or 
epoxy 13 then pemnitted to at least partially cure prior to the initiation of the radial 
expansion prooess. In this manner, ah annular structural support and fluidic seal Is 

20 provided around the tubular member 1435. 

As aiustratad in FIG. 14e, in a preferred embodiment, the packer 1450 Is 
decoupled from the weilbore casing 1400. 

. As illustrated In FIG. 14f, In a preferred embodiment, the expansion cone 
1440 is then axialiy displaced by applying an axial force to the first support member 

25 1420. In a preferr^ embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular rnember 1435 into i 
with the walls of the weilbore casing 1400. In a prefenreid embodiment, prior to the 
inttiatton of the axial displacement of the expanston cone 1440, the poupling 1430 is 
decoupled fronri the expandable tubular meml)er 1430. 

30 As illustrated in FIG. 14g, in a preferred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the weilbore casing 
1400 is sealed olf by the radially expanded tubular member 1435. In this manner, ^ 
repairs to the weilbore casing 1400 are optirnaily provided. More generally, the 



68' 



apparatus 1415 is used to repair or form wellbors casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for ooupiing an expandable tubular member to a preexisting structure will now be 
5 described. Referring to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean fbmiation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openirigs 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a pric^ perforetion or 

10 fracturing operation perfom[ied upon the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

in a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expanston cone 1530, a coupling 1535, a 
20 resilient anchor 1540^ and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surtece 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 Is preferably adapted to convey pressurized fluidic 
nriaterials and/or electrical current and/or communication signals from a surfeoe 
25 Jocation to the resilient anphor 1540. The support member 1520 may, for example, 
be conventional commercially available slick wire, brakled vrire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a prefemed enibodiment, the expandable tubular member 
30 1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the sur^ce of the 
wellbore casing 1500. In a prefened embodiment, the exparKJabte tubular member 
35 1525 further includes one or more sealing members 1545 on the outside surface of 
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the expandabte tubular member 1525' in order to optimalty seal the interfaoe 
betvveen the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, ihe expandable tubular member 1 525 includes a 
lower section 1550. an intermediate section 1555^ and an upper section 1560. In a 

5 prefsned embodiment, the Wall thidcnesses of the lower and Intermediate sections, 
1550 and 1555. are less than the wall thickness of the upper section 1560 in order 
to optimalty fecilitate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the seating members 1545 are provided on the outside 
surface of the upper section 15iS0 of the expandable tubular member 1525. In a 

10. preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular memb^ 1525 in order to optimally anchor the 
expandable tubular member 1 525 to the wellbore casing 1 500. 

In a preferred embodiment, thie expandable tubular member 1525 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisionar patent 
application no. 60/111,293. attorney docket ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 
attorney docket no. 25791 ;8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
aUomey docket no. 25791.9.02, filed on 11/15/1999, whtoh claimed the benefit of 

25 the filing date of U.S. provistonal application no. 60/108.558, attcxtiey docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whtoh claimed the benefit of the filing date of 
U.S. provistonal appltoatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed ttie benefit of ttie filing date of U.S. provisional patent applicatkMi 
serial no. 60/137,998. attoniey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the twnefit of the filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlskwial application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlsnnal applk»tion no. 60/143.039, attorney docket no. 
25791.26. filed on 7^1^; (13) U.S. provlstonal patent appiicatkm serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisfonal patent aw)lication no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165,228, 
attomey docket no. 25791.39, fitod on 11/12/1999, ttie dlsdosurBS of which are 
Incoiporated herein by reference. . 

The expanskm cone 1530 to coupled to ttie support member 1520 and ttie 
coupling 1535. The expanskin cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when ttw expansion cone 1530 Is axially 
displacad relative to ttie expandable tubular member 1525. The expanston cone 
1530 may be any number of conventional commercially available mpanston cones. 

In a preferred embodlitient. ttie expanston cone 1530 Is provided 
substantiaHy as disctosed In one or more of ttie fbltowing: (1) U.S. utility patent 
applcation serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12/3/1999. which claimed ttie benefll of ttie fiUng date of U.S. provisional patent 
appiteation no. 60/111,293, attomey docket np. 2S791.3. filed on 12/7/1998; (2) U.S. 
utiHty patent appiteation serial np. 09/^10.913. attomey docket rio. 25791.7.02. fitod 
on 2/23/2000. whteh claimed ttie benefit of ttie fiNng date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. fifed on 2/10/2000. which 
claimed ttie benefit of ttie filing date of U.S. provlstonal application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
ttie filing date of U.S. provisionai appllcatton no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2(M)0. which claimed the twnefit of me filing date of 
U.S. provteional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
5 which claimed the benefit of tiie filing dates of U.S. provisk)nal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the l)enefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attorney docket no, 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of tiie filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^9,122. attomey docket no. 25791.23.02, filed on 

15 4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
> na 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146.203. attomey docket no.. 25791.25. filed on 
7/28/1999; (12) U.S. provistonal appltoalfon no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 

20 60/162.671. attomey docket ho. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attom^ docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. proviskinal patent applteation no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attom^ docket no. 25791.39. filed on 11/12/1999. ttie disctosures of which are 

25 incorporated herein by raterenoe. 

The coupling 1535 is prefeiably coupled to the support member 1520. ttie 
expanstori cone 1530 and ttte resilient anchor 1540. The coupling 1535 is 
preferably adapted, to convey pressurized fluMte materials and/or electrical current 
and/or communication signals finom a surface location to. the resilient anchor 1535. 

30 The coupling 1535 may. for example, be conventional commercially available slick 
wire, braided wire, coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled fix>m tiie resilient anchor 1540 upon 
initiating the axial displacenrient of the expansten cone 1 530. 

The resilient anchor 1540 is preferably coupled to tiie lower section 1550 of 

35 ttie expandable tubular member 1525 and the coupling 1535. The reslDent anchor 
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1540 is further pr^rabjy adapted to be oontrollaUy coupled to the welltwre casing 
1500. 

Refenihg to FIGS; 16a and 16b, in a prefened embodiinent. the resilient 
anchor 1540 Includes one or more coiled resilient members 1600 and ooriesponding 
releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controiiably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasbig the 
elastic energy stored wittiin the resilient anchor 1540. As illustrated In FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
prefwred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a prefened 
entbodiment. the uncoiled menriber 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1500. 

The oolted member 1600 may be fabricated from any number of 
conventional commercially available resilient materials. In a preferred embodiment, 
the colled member 1600 Is fabricated from a resilient material such as, for example, 
sprir^ steel. In a prefened embodiment, the colled member 1600. Is fabricated ftom 
memory metals in order to optimaily provide control of shapes and stresses. 

In a prtferred embodiment, the releasable coupling device 1605 maintains 
the coied member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conyeritionai commercially 
available releasable coupl^ devices such as. for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired ortentation. In a. 
preened embodiment, the resilient anchor 1540 is posWoned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemate embodiment, as illustrated in FIGS. 17a and 17bi the resilient 
anchor 1540 includes a tubular mwnber 1700, one or more resilient anchoring 
members 1705, one or more corresponding rigid attachments 1710, and one more 
con^sponding releasable attachments 1715. In a prefened embodinient, the 
resilient anchoring members 1705 are malnteined In compressed elastic condition 
by the corresponding rigid and releasable attachments, 1710 and 1715. In a 
preferred erTtf)odiment, when the corresponding releasak>le attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 

the stored elastic energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a. one end of each resilient anchoring meniber 1705 

Is rigidly attached to the outside surfeoe of the tubular member 1700 by a 
5 oonesponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is removably attached to the outside surfece of the tubular member 

1700 by a corresponding releasable attachment 1715. As illustrated in FIG. 17b, in 

a preferred embodiment, releasing the releasable attachment 1715 penmits the 

resiHent energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anchoring menriber 1705 to swing radially outward from 

the tubular member 1700. 

The tubular member 1700 may be fal>ricated from any number of 

conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a prefenred embodiment, the resilient anchoring nriembers 

1705 are fabricated from memory metal in order to optimally provide control of . 

shapes and stresses. 

The rigid attachments 1710 may be fat)ricated from any numt)er of 

conventional commercially available materials. In a prefenred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally pro>ade high 

strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional oommerdally available devices such as, for example, explosive bolts. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resilient anchor li540 includes a tubular memt)er 1800, one or more anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
men4>ers 1810 are nnaintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a preferred embodiment when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or nrK>re openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 number of conventional commerciatly available materials. In a prefenred 



embodiment, the tubular member 18D0 is fabricated from 4140 steel In order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular nnember 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the conresponding openings 1820 In the tubular nwnber 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, ihe surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a prefemed embodiment, 
when the release devices 1815 release the ahchoring devices 1805, the resilient 
members 1810 are preferably adapted to forte the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
partially penetrate, the weHbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1 820 in the tubular mernber 1800. The Telease devices 1815 are pnsferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a pontrol signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional oommerdally available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
actlyated in order to optimally provide ease cif operation. . 

As illustrated In FIG. 15a, the apparatus 1515 Is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b. in a preferred en^lment, the resilient anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
secfion 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a prefen^d embodiment, the resilient ainchdr 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative emtxxJiment, a compressible cement and/or epoxy is then 
injected into the anriular space between the unexpended portion of the tubular 
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member 1525 and the . wellbore casing 1500. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular staidural support and flutdic seal is 
provided around the tubular member 1525. 

5 As illustrated in FIG. IScJh a prefened embodinrient, the expansion con^ 

1530 is then axially displaced by applying an axial force to the support member 
1520. in a preferred embodiment the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1 500. 

10 As illustrated in FIG. 15d. in a preferred embodiment, after the expandable 

tubular m«nber 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
15(X) is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or fomn wellbore casings, pipelines, and structural 
supports. 

Refenring to FIGS. 19a, 19b and 19c an alternative embodiment of an 
expandable tubular nriember 1900 for use In the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more reslHent panels 1910, one or more 
corresponding engagement members 1915, and a release merrriier 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, 6r a structural 
support. 

The . tubular mernber 1905 is coupled to the resilient panels 1910. The 
tubular memt)er 1905 may be any number of oonventional commerdally available 
expandable tubular mehnbers. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient pariels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasdbly coupled to the release meniber 1920. 
The resilient panels 1910 are preferat)ly adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are ooupied to the tubular member 1005 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodinnent, the resilient panels 1910 are fabricated from 

5 spring steel In order to optimaily store elastic radially directed energy. 

The engagement ment)ers 1915 are ooupied to corresponding resilient 
panels. The engagement members 1915 are pr^erabiy adapted to engage, and at 
least partiaHy penetrate, the wellbore casing 1 500, or other preexisting structure. 

The release member 1920 is releasabiy coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
par^s 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasabiy coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are commuhicated to and/or from 

15 the release memt>er 1920. The release memt)er 1920 may be any number of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnicture 
will now be described. Referring to Rg. 20a, a wellbore casing 2000 is positioned 

20 within a subtenranean formaUon 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fraduririg operation perfonned upon the surrounding subterranean 

25 fonmation 2005. As will i>e recognized by persoris having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use the 
wellbore casing 2000 unless they are seated off. 

In a preferred embodlrnent, an apparatus 2015 Is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 Is 

30 preferably utilized to form or repair wellbore casings, pipeliniss, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020. an 
expandable tubular mernber 2025, an expansion cone 2030, a coupling 2035, a 
resilent anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surfeoe 
locafon. The support merrdier 2020 Is further coupled to the expansion cone 2030. 
The supiMrt member 2020 Is preferably adapted to convey pressurized flukHc 
materials and/or electrical current and/or communication signals from a surface 
5. location to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stodc material; 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a pieferred embodiment, the expandable tubular member 

10 ^25 includes one or more engagement devices that are adapted to couple with and 
penetrate the Welibore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the surftK» of the 
welibore casing 2000. In a prefered embodiment, the expandable tubular member 

IS 2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 
betvyeen the expandable tubular member 2025 and the welibore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 includes a 
lower section 2050, an intennediate section 2055, and an upper section 2060. In d 

20 prefenred entbodiment, the wall thicknesses of the lower and intennediato sections. 
2050 and 2055, are less than the wall thickness of the upper section 2060 in order 
to optirnally fadlitate the radial expanston of the expandable tobular niember 2025. 
In a prefened embodiment, the sealing members 2045 are provkJed on the outskle 
surfeoe of the upper sedton 2060 of the ocpandable tobular member 2025. In a 

25 preferred embodiment, the resiient anchor 2040 is opupled to the tower sectton 
2050 of the expandable, tubular member 2025 in order to optimally anchor the 
expwxiabie ttdMiiar member 2025 to the wellboiB cdsing 2000. 

In a preferred embodiment, the expandable tobular member ^25 Is further 
pravkled substontlally as disctosed In one or rnore of the following: (1) U.S. utility 

30 patent applicatton serial no. 09/454.139, attomey docket no. 25791.3.02, ffled on 
121^1999, which claimed the benefit of the filing date of U.S. proviskmal patent 
applk»tk)n no. 6Q/!1 11,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 

35 applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
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serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the tienefit of ttie filing date of U.S. pnsvislonal application no. 60/119,611. . 
ationiey docket no. 25791.8; (4) U.S. ufility patent appHcatjon serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whfeh claimed the bmm of 

5 the filing data of U.S. provtetonal applicatkm no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

10. application no. 09/512,895. attorney docket , no. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1990; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

15 2/24/2000. whk:h dainr^d the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applnatkin no. 09/588,946, attorney docket no. 25791 .17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisbnal patent applicatk>n 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent applicatk>n no. 09/559.122. attorney dodtet no. 25791.23.02. filed on 
4/26/2000, wftich claimed the benefit of the filing date of U.S. provistonal applicatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no, 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S; provistonal appltoatton no. 60/143,039, attorney docket no: 

25 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/l62;671. attorney docket no. 25791.27. fited oii 11/1/1999; (14) U.S. proytetonal 
appltoatton no. 60/159,039. attomey docket no. 25791.36. fitod on 10/12,1990; (15) 
U.S. provistonal patent ap^lcatton no. 60/159,033, attmhey docket na 25791.37. 
fited on 10/12/1999; and (16) U.S. provistoriai patent application no. 60/165.228, 

30 attomey dodtet no. 25791.3i9, filed on 11/12/1999, the disdosures of wtiich iare 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 is 

35 axially displaced relative, to the expandable tubular member 2025. 
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In a preferred embodirnent, the expansion cone 2030 is provided 
substantially as disclosed in one or more, of the foltawing: (1) U.S. utility patent 
application serial no. (m54,139, attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing data of U.S. provisional patent 

5 applicatioh no. 60/111.293, attorney docket ho. 25791.3, filed on 12/7/1998; (2) U.S. 
uUify patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the. benefit of the filing date of U.S. provistonal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appllcatkin 
serial no, 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, vvhich 

10 . claimed the benefit of the filing data of U.S. provisional application no. 60/1 19,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the ben^ of 
the filing data of U.S. provistonal application no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 

15 filed on 2/18/2000; (6) U S. utility patent applicatton.no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. prdvistonai application ho. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appfication no. 09/512,695, attomey docket no, 25791.12.02, filed on 2/24/2000, 
whteh claimed the benefit cif the filing dates of U.S. provistonal application no. 

20 60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the behefit of the filing date of U.S. provtetonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. litHity patent 

25 appHcatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000.. 
whteh claimed the benefit of the filing date of U.S. provisional patent applteatton 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utflity patent application no. 09/559.122. attorney docket no. 25791.23.02. fitod on 
4/26/2000, which claimed the benefit of the filing date of U.S; provisibnai^ appllcafion 

30 no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provistonal application no. 60/146,203; attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal. applicatton no. 60/143,039. attomey docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attomey docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 

35 applteatton no. 60/159,039, attomey docket no. 25791.36, fitod on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U:S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expanskm cone 2030, and the anchor 2040. the oouping 2035 Is preferably 
adapted to convey pressurized fluMk: materials and/or electrical current and/or 
communicatk)n signals from a surface iocatton to the anchor 2035. The coupling 
2035 may. for example, be conventional commerdaiiy available sHck wire, brakied 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupnng 2035 is decoupled from the anchor 2040 upon Initiating the axial 
displacement of the expanston cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular nrwmber 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21b, in a preferred embodinrjent, the anchor 2040 
Includes a housing 2100, one or more spikes 2105, and one or more conesponding 
actuators 2110. In a prefenned embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another aHematlve embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluklic material onto the spikes 2105. 

The housing 2100 Is coupled to the tower sedkm 2050 of the expandable 
tubular member 2025. the spikes 2105. and the aetuatore 2110. The housing 2100 
is further preferably coupted to the couplkig 2035. In a preferred embodiment, the 
housing 2100 adapted to convey etectrical. communteatton. and/or hydraufic 
signals from the coupling 2035 to the aetuatore 2110. 

The spikes 2105 are preferabiy movably coupted to the housing 2100 and 
the corresponding aetuatore 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction ttfengage, and at toast partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as, for example, the 
wellbore. Each of the spikes 2105 further preferably indude a concave upwardly 
facing surface 2115. In a preferred embodiment, the placement of a quantity of 
fluMk: material such as. tor exampte, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to n 
engage the weilbore casing 2000, or other preexisting structure such as, for - 
example, the weilbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the houshg 2100 to 
5 engage the weilbore casing 2000. or other preexisting structure, such as, for ^ 
example, the weilbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the ^ 
corresponding spikes 2105. The acjtuators 2110 are preferably adapted to apply a . 
force to the corresponding spikes 2105 sufficient to pivot the corresporKiing spikes 

10 21 outwardly and away from the housing 2100. The actuators 21 10 may be any 
numt)er of conventional commercially available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred ' 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provkle 
ease of operation. In ah alternative iemtxxliment, the actuators 21 10 are omitted 

15. and the spikes are ptvotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c, in an altemative embodiment, the 
anchor 2040 includes the housirig 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a prefenred embodiment, the petal 
baskets 2205 are outwardly extended by the conesponding actuators 2110. In an 

20 altemative embodiment, the petal baskets 2205 are outwardly actuatied by ^ 
displacing the apparatus 2015 upwardly. In another altemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluklic material 
onto the petal baskets 2205. 

Thet housing 2100 is coupled to the tower sectton 2050 of the expandable ^ 

25 tubular niember 2025. the petal baskets 2205. and the actu^ 

The petal baskets 2205 are preferably movably coupled to the housing 21 00 ^ 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial directton to engage, and at toast H 

30 partially penetrate, ttie weilbore casing 2000. or other preexisting stnjcture. As 
Ulustrated in FIG. 22c. each of ttie petel baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a prefemed embodiment, the placement 
of a quantity of fluidic material such as, for example, a t>arite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from ihe 

35 housing 2100 to engage the weilbore casing 2000, or other preexisting structure. *7 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the ocpandabie tubular member 2025. Altematively, the upward 
displacement of the apparatus 2015 causes the petal bcekets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casirig 2000. or other 
preexisting structure. 

The actuatora 2110 are preferably oot4>led to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an altemative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIQ. 20a, the apparatus 2015 is preferably positioned within 
the wellbore casing 2000 with the expandable tubular member 2025 positioned in 
opposing relation to the opening 2010. 

As iiiustrated in FIG, 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casbig 2000. In this manner, the lower section 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 
the wellbore casing, in a prefened embodiment, the anchor 2040 is anchored by a 
control and/or electrical povyer signal transmitted from a surface tocatton to the 
actuators 21 10 of the anchor 2040. In an altemative embodiment, the anchor 2040 
is anchored to the weHbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is anchored to the wellbore casing 
2000 by piadng a quantity of a fluidic material siich, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petel baskets 2205 of the anchor 2040. in an 
altemative embodimerit. the anchor 2040 is omitted, and the am>aratos 2015 is 
anchored by piadng a quantity of a fluMk: notarial such, for example, a barite plug 
or a flex plug, onto at least the tower sind/or the intennediato sections, 2050 and 
2055, of the expandabte tulMJter men^r 2025. 

in an altemative embodiment, a coitipreKSsible cement and/or epoxy is then 
injected into the annular space between the unexpanded porttoh of the tubular 
member 2025 and the wellbore casing 2000. The compressible cenrant and/or 
epoxy is then pemiitted to at least partially cure prtor to the initiatioh of the radial 
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expansion process. In this manmr, an annular structural support and fliddic seal is 
provkJed aiound the tubular menit>isr 2025. 

As illustrated in FIG. 20c, in a (wefenned ennbodiment the expansion cone 
2030 is then axiaity dteplaced by applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacenrient of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intinruite contact 
with the walls of the weltbore casing 2000. 

As illustrated in FIG. 20d, in a preferred embodiment, after the expandable 
tubular nnember 2025 has been completely radially expanded by the axial 
10. displacement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casirigs, pipelined, and structural 
^ supports. 

15 Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
20 positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 Is utilized to fonm a new 
section of weilbore casing wrthih the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
cashtgs, pipelines, or structural supports. 
25 The apparatus 2320 preferably includes a support member 2325, an 

expandable tubular member 2330, an expansion cone 2335. one or more upper 
sealing niembers 2340, and one or more sealing rnembers 2345. 

The support member 2325 is preferat)ly adapted to be coupled to a surfece 
location. The support nr)enr)ber 2325 is further coupled to the expansion cone ^35. 
30 The support member 2325 may, for example, be conventional commercially 
^ available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embpdimeht, the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
35 2345. on the outside surface of the expandable tubular member 2330 in order to 
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optimal^ seal the interface between the. expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole welibore section 2305. 

In a preferred embbdimeht, the expandable tubular member 2025 further 
includes a lower section 2350. an intennediate section 2355. and an upper section 
2360. In a prefened embodiment, the wall . thidcnesses of the lower and 
Intemnediate sections, 2350 and 2355. -are less than the wall thickne^ of the upper 
section 2360 in order to optimally fecilitate the radial eicpanslon of the «(pandable 
tubular member 2330. In a prefened embodiment, the lower section 2350 of ttie 
expandable tubular member 2330 Includes one or more slots 2365 adapted to 
pennit a fiuidic sealing material to pen^rate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substandalty as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293. attorney docket no, 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applteation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/'i5/1999. whtoh claimed the benefit of 
the filing date of U.S. provisional appltoation no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183.546. 
fitod on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which dainted the benefit of the fiTmg date of 
U.S. provisional appitoatfon no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, fifed on 2/24/2000, 
which d^med the benefit of the filing dates of U.S. provistonal appUcatton no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.8. provisional 
application no. 60/154,047, attomey docket no. 25791.29, fifed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attomey docket nO. 25791.16.02, fifed on 
2/24/2000. wNch daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
applnation no. 09/588.946, attomey docket no. 25791.17.02, fifed on June 7, 2000. 
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which claimed the benefit off the filing date of U.S. provisional patent application n 
serial no. 60/137.998, attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patient application no. 09/559,122, attontey dodcet no. 25791.23.02. filed on 
4/26/2000. which dainned the benefit of the filing date of U.S. provisional application 
5 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisionai application no. 60/146^. attorney dodcet no. .25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. ^ 
25791.26. filed on 7/9^1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U;S. provisional ^ 

10 applicatkmno. 60/159.039. attorney docket no. 25791.36, fned on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37; 
filed on 10/12/1999; and (16) U.S. provisional patent applicatkin no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

15 The expansion cone 2335 is preferably coupled to the support member 

2325. The expanstoh ccxie 2335 is further preferably removably coupled to ttie 1 
expandable tubular member 2330. The Expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expanston cone 
2335 is axially displaced relative to the expandable tubular member 2330. 

20 In a preferred embodiment, the expanston cone 2335 Is provided 

substantially as dischned in one or nwre of the fblkMwng: (1) U.S. utility patent 
appUcatkm serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. wMch claimed the benefit of the filing date of U.S. provisimal patent 
appiicatton no. 60/1 11,293, attorney docket no. 25791 .3. filed . on 12/7/1996; (2) U.S. ^ 

25 unity patent applicatton serial ho. 09/510,913, attorney docket no. 25791.7.02. filed ^ 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonai 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09^2.350, attorriey docket no. 25791.8.02, filed on 2/10/2000. which 
daimad the benefit of the filing date of U.S. praviskmal appHcatton no. 60/1 19.61 1, 7 

30 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attemey docket no. 25791.9.02. filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791 .9, filed on 11/16.1998; (5) U.S. proviskMial patent application no. 60/183,546, 1, 
filed on 2/1 8/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

35 no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/1 1/1909; (7) U.S. ubTity patent 
application no. 09/512,805. attorney docket, no, 25791.12.02, filed on 2/24/2000, 
which darned the benefit of the filing dates of U.S. provisional application ho. 
60/121,841. attorney docKet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. fiied.on 9/16/1999; (8) 
U.S. utility applicatibn no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/^4/2000. whteh claimed the t)enefit of the filing date of U.S. proviskinat serlai no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attorney docket no. 25791.17.02, filed on Jun^ 7, 2000. 
vtfhich daimed the benefit of the filing date of U.S. provisions! patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559.122, attorney docket no. 25791.23.02. filed oh 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, fHed on 
7/29/1999; (12) U S. provisional application no. 60/143.039, attorney docket no.. 
25791.26, filed on 7/9/1999; (13) U-S. provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicaUon no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisk>neil patent applicatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attpmey docket no. 25791.39, filed on 11/12/1999. the disdosures of whteh are 
incorporated hereh by referenqe. 

The upper sealing member 2340 is coupled to the outside surface of the 
upper sectton 2360 of the expandable tubular nriembiBr 2330. The upper sealing 
member 2340 is preferabiy adapted to fluldidy seal the interface between the 
radially expanded upper sectton 2360 of the expandabte tubularmember 2330 and 
ttie weUbore casing 2300. The upper sealing member 2340 may be any number of 
oonventtonal oommerdaRy available seialing members. In a prefened embodiment, 
the upper sealing member 2340 is a viton rubber in order to optimally provide load 
carrying and pressure sealing capacity. 

The lower sealing member 2345 is preferably coupled to the outside surface 
of the upper section 2360 of the expandable tubular mernber 2330. The lower 
sealing member 2340 Is preferably adapted to fluidiciy se<al the interface between 
the radially expanded upper sectton 2360 of the expandable tubular member 2330 
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and the open hole wellbdre section 2305. The lower sealing member 2345 may l)e 

any number of conventional commercially avallal>le sealing memtiers. inaprefsnred 

embodiment, the lOKver sealing member 2345 is viton rubber in order to optimally 

provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a. the apparatus 2320 Is preferably positioned witNn 

the vveUboie casing 2300 and the open hoje wellbore section 2305 with the 

. e)(pandable tubular mefnber 2330 positioned In overlapping relation to the weilbore 

casbig2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenable fiuidic sealirtg rhaterial 2365 is then injects into the open hole weilbore 
section 2305 proximate to the lower secton 2350 of ttie expandable tubular member 
2330. The sealing material 2365 may be any nurriber of conventional comrnercially 
available sealing materials sudi as, for example, cement atvVor epoxy resin.. In a 
prefened embodiment, the hardenable fiuidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member 2330. 

As illustrated in FIG. 23c. the hardenable fiuidic sealing nrateriai 2365 |s 
preferably then pennltted to at least partially cure. In this manner, the lower section 
2350 of the expandabte tubular member 2330 is anchored to the open hole weilbore 
20 section 2305. 

in an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the weilbore casing 2300. The compressible cement and/or 
epoxy is then pennltted to at least partially cure prior to the initiation of the radial 
25 expansion process. In this manner, an annular structural support and fiuidic seal Is 
provided around the tubular memtfMr 2330. 

As Jllustrated in FIG. 23d. in a preferred embodiment, tlie expansion cone 
12335 is Ihen axially displaced by applying an axial fbrce to .the support member 
2325. In a preferred embodimerit. the axial displacement of the expansion cone 
30 2335 radiafly expands the expandable tubtriar member 2330 into intimate contact 
with th^ waHs of the weilbore casing 2300. 

As illustrated in FIG. 23ei in a preferred entbodlment. after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion corte 2335. a new section of weilbore casing is 
35 fenned that preferably includes the radially expanded tuttular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
Is used to repair or foim wellt>ore casings, pipelines, and structural supports. 

Refening to FIGS. 24a to 24c, an altemative eniixxilment of an apparatus 
and method for coupling an expandable tutelar member to a preexisting structure 
will now be described. Referring to Fig. 24a. a weiUiore casing 2400 and an open 
hole weltt)ore section 2405 are positioned within a subtenanean fbnriatlon 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore casing wKhin the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fonn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably Includes a support member 2425, an 
expendable tubular member 2430. an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2450. one or more upper sealing membere 2455. and one or 
more sealing members 2460. 

The support member 2425 Is preferably adapted to be coupled to a surface 
location. The support member 2425 Is furtiter coupled to ttie expansion cone 2435. 
The support member ^425 Is preferabty adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from ttte packer 2445. The 
support member 2425 may, for exanple. be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to ttie 
expansion oona 2435 and tiie packer 2445. The expandable tubular member 2430 
is further preferably coupled to ttte mass 2450. In a preferred embodiment, ttie 
expandable tubular member 2430 further includes one or more upper and lower 
sealing membere. 2455 and 2460. on W outside surface of ttie expandable tubular 
member 2430 In order to optimally seal ttie interfeoe between ttie expandable 
tubular member 2430 and ttie wellbore casing 2400 and ttie open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
includes a lower sectkin 2465, an Intermediate sectkm 2470, and an upper section 
2430. In a preferred embodiment, the wall Oiicknesses of ttie lower and 
Intennediate sections, 2465 and 2470, are less ttian ttie wall ttik:kness of ttie upper 
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section 2475 in order to optimally fecilitate the radial exparision of the expandable 
tubular mennber 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular menrtber 2430 is further 
5 provided substantially as disdosed in one or ntorexrf the f^^ 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 Is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 Is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axially displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the foltowing: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docKet no. 25791.3.02, filed on 

15 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S.. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
oh 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appHcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatk)n 

20 serial no. 139/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,61 1, 
attorney docket no. 25791 .8; (4) U.S. utility patent applteatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whtoh claimed the benefit of 
the filing date of U.S. pro^^ional application ho. 60/108,558, attorney docket no. 

25 25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent applicatkm no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523,460, attorney docket 
no. 25701.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal applicafion no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appflcatiori no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 

30 whteh claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60^121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

35 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.94^. attorney docket no. 25791.17.02, filed on June 7, 2000, 
\whlch claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 6(V137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcatton no. 09«59.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. wtifch claimed the benefit of the filing date of U.S. provisional appUcatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent applicatton serteil.no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatkwi no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of vifhich are 
incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanston cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communication, and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventkmal support members such as, 
for example, cornmercially avaiiabie sitek wire; brakied wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower sectkm 2465 Of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provkte sufficient flidtonal force to 
support the kiwer stetion 2465 of the expandable weilbolB casing 2430 and the 
nr«ss 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Servkses in order to optimally provkte multiple sete 
and reloMes. in an alternative embodiment, hydraulki slips may be substituted for, 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to pro\Me 
a tensile toad on the lower section 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yield point of the upper sectton 2475 of 
the expandable tubular member 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is prefsrably ooupled to the outside surfeoe 
of thB upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing mernber 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upiper section 2475 of the expandable tubular member 2430 
and the welibore rasing 2400. The upper sealing member 2455 may be any 
number of conventional oonrvnerctaHy available sealing memt>ers. In a prefenned 
enibodiment, the upper sealing member 2455 Is viton rubber in order to optimally 

10 provide load carryirtg and pressure sealing capadty. 

The lower sealing memt)er 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealirig member 2460 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole welibore section 2405. The low^r sealing member 2460 may be 
any number of conventional commerdaliy available sealing members. In a prefenied 
embodiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 the welibore casing 2400 and the open hole welibore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to tlie welibore 
casing 2400. In a prefened ennbodiment, the v^ight of the mass 2450 is supported 
by the support member 2425. the expansiori cone 2435, the coupling 2440. the 
packer 2445. and the lower section 2465 of the expandable tubular mernber 2430. 

25 In this manner, the intennediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 Is 
then released from oonnectton with the tower sectton 2465 of the expandable tubular 
member 2430. In this nranner, the nriass 2450 is preferably now suppcNied by the 

30 support member 2425. expanskm cone 2435, and the tower and intermediate 
secttons, 2465 and 2470, of the expandable tubular member 2430. In a prefenned 
embodinnent, tfie weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extruded off of, the expansion cone 
2435. In a prefenred embodiment, during the exbusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the w^lbore casing 2400. 

In an altemativa embodiment, a compressible cement and/or epoxy Is 
injected into the annular spiace, between the unexpended portion of the tubular 
member 2430 and the welibore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epo)^ Is then preferably pennitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
ntember 2430. 

As illustrated in FIG. 24c, in a preferred embodinwnt; after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of welibore casing is fonned that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the iapparatus 2420 is used to repair or form welibore 
casings, pipelines, and stnictural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thidc wailed tubular member that is concentric with 
respect to the support member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expanston cone 2435 
exite the tubidar member.2430. the expansion cone vmII cany the mass 2450 out of 
the welibore 2405. 

Referring to FIGS. 25a to 25c an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmcture 
wi now be described. Refenlng to Fig. 25ci. a welibore casing 2500 and an open 
hole welibore section 2505 are positioned within a subterranean fomiation 2510. 
The welitKKB casing 2500 and the open hole welibore section 2505 may be 
positioned In any orientation from the veiiical direction to approximately, the 
horizontel direction. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of welibore casing within the open hole welibore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonrn or repair welibore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
expandable tubular member 2530. an expansion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 Is preferably adapted to be coupled to a surfeoe ' 
location. The support member 2525 Is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conventional conrvnercially. available slick ^re, braided wire, coiled tubing, or drillinja 
stock material. 

The expandable tubular member 2530 is removably coupled to the 

10 expanskm cor>e 2535. In a prefen^d embodiment, the expandable tubular member 
2530 further indiKles one or more upper and kiwer sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore sectk>n 2505. 

1$ • In a prefenBd embodiment, the expandable tubular rnember 2530 further 
includes a tower section 2565. an intennedlate sectton 2570, and an upper sectton 
^ 2530. In a preferred embodiment, the wall thicknesses of the tower and 
Intennedlate sections, 2565 and 2570, are less than the wall thickness of the upper 
section 2575 in order to optimally facilitate the radial expanston of the expandable 

20 tubular member 2530. 

In a preferred embodiment^ the tower sectton 2565 of the expandable tubular 
member 2530 further Includes the chmiber 2540 and the end plate 2545. 

In a preferred embodiment, the expandabto tubular member 2530 is further 
provkled substantially as disclosed in one or nmre of the following: (1) U.S. utility 

25 patent application serial no. 09/454,139, attorney docket no. 25791:3.02, iRIed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3, fitod on 12/7/1 998; (2) U.S. 
utiitty patent appllcatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

30 applicattoh no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, fitod on ;2/10/2000, whtoh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appltoation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108^558, attorney docket no. 
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25791.9, ned o» 11/16.1998; (5) U.S. provisional patent af>plication no. 60/183.546, 
filed on 2(18/2000: (6) U.S. utility patent application no. 09/523.460, attorney dodtet 
r». 25791.11.02. filed on 3/10«K)00. which claimed the twnefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appOcation no. 09/512.895. attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
which claimed the t>enefit of the filing dates of U.S. provisional applicatlpn no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no, 60/154,047, attorney dodtet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney dodcet no. 25791.16.02. filed on 
2/24/2000, which dalmed the twneflt of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whk*^ dalmed ttie benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4^2000. which claimed the benefit of the filing date of U.S. provisionai appiicatk)n 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteatlon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appllcatk>n serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applkatkm no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent applicatkm no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisk)nal patent appTicatkx) no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
Incorporated herein by reference. 

The expanskm cme 2535 Is preferably coupled to ttie support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tidNriar member 2530. The expanskm cone 2535 Is preferably adapted 
to radially expand the expandable tubular member 2530 when the expanskm cone 
2535 is axiaHy^ displaced relative to the expandable tubular member 2530. Jhe 
expanston cone 2535 is further preferably adapted to convey fluidlc materials to 
and/or from tfie chamber 2540. 

In a prefened embodiment, the expansion cone 2535 is provided 
substantially as disdosed in one or more of the .foltowing: . (1) U.S. utility patent 
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appBcation serial no. 09/454.1^. attorney docket no. 25791.3.02. fDed on 
12/3/1999. which claimed the i)enefit of the filing date of U.S. provisionai patent 
application no^ 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatipn serial no. 09/510,913, attorney docket no. 25791.7.02, filed 

5 on 2/23/2000, whteh claimed the benefit of ttie filing date of U.S. provisionai 
applkatkxi no. 60/121,702. filed on 2/25/1999; (3) U.S. utHtty patent applkation 
serial no. 09/502.350. attorney docket na 25791.8.02. filed on 2/10/2000. which 
claimed the iMnefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) US. uUlify patent application serial ho. 00/440,338. 

10 attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed ttw twnefit of 
the filing date of U.S. provlstonal application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.1 1.02, filed on 3/10/2000. which claimed tiie benefit of the filing date of 

15 U.S. provlstonal application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791 12.02, filed on 2/24/2000, 
whidt dalrned the benefit of the ^ling dates of U.S. provistonai application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 

20 U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. pro>n8ional serial no. 
60^121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/58iB,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing data of U.S. provistonai patent application 

25 serial na 60/137.998. attorney docket na 25791.17, filed oh 6/7/1999; (10) U.S. 
irtiiify patent appikation no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed ttw benefit of ttie filing date of U.S. provlstonal application 
. no. 60/131.106. attorney docket ho. 25791.23. fited on 4/26/1999; (11) U.S. 
provlstonal application ho. 60/146,203. attorney ctocket no. 25791.25, filed on 

30 7/29/1999; (12) U.S. provistonai appHcation no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162,671, attorney docket na 25791.27. fited on 11/1/1999; (14) U.S. provistonai 
appDcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 

35 filed on 10/12/1999; and (16) U.S. provistonai patent appltoation no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein t>y reference. 

The chamlwr 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 Is preferably adapted to contain a quantity 
of a flutdic nraterials having a higher density than the fluidic materials outside of ttie 
expandable tubular merTtf)er 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing number 2555 is preferably adapted to fluidiciy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is vitoh mbber in order to optimally 
provide load canying and pressure sealbig capacity. 

The lower sealing member 2560 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluidiciy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole weUbore section 2505. The lower sealing member 2560 may be 
any number Of conventional commercially avallabte sealirig membere. In a prefened 
ernbodlment, the lower sealing member 2560 is vlton nibber in order to optimally 
provide load canrying and pressure sealing capacity. 

As Illustrated In FIG. 25a, the apparati^ 2520 is preferably positioned vyithin 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expendabto tubular member 2530 positioned In overlapping relation to the wellbore 
casing 2500. . . 

As illustrated In FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the dehsHy of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 Is irtjected into the Chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a prefened embodiment, during the 
extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relatim between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process, in this manner* high 

5 pressure pumping equipment is typteally not required, or the need for it is at least 
minbnized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an attemative embodimerit, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 

10 member 2530 and the wellbore casing 2500 before and/or during the extnjston 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated In FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extrude off of the expansion cone 2535. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
fDaterial. More generally, the apparatus 2520 is used to repair or fomm wellbore 

20 casings, pipelines, and structural supports. 

Refening to FIGS. 2ea .to 26c. ah attemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a wellbore cs»ing 2600 and an open 
hde wellbore section 2605 are positioned within a subtenanean fbnmation 2610. 

25 The wellbore casing 2800 and the open hole weUbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefened enibodiment. an apparatus 2620 is utilized to farm a new 
section of wellbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 is prefenably utilized to fonm or repair wellbore 
casings, pipelines, or stnjctural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640, an 
end plate 2545. a chamber 2650. one or more slip members 2655. one or more 
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sealing members 2670. one or more upper sealing members 2675. and one or more 
lower sealing members 2680. 

The support member 2625 is preferaUy adapted to be coupled to a surbce 
location. The support member 2S2S is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support number 2625. may. for example, be 
conventipnal commercially available slicl( wire, braided wire, coiled tid)ing. or drlUng 
stodt material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635, in a preferred embodiment, the exparxlable tubular member 
2630 further includes one or more upper and lower sealing members, 2675 and 
^80, on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 

in a preferred embodiment, the expandable tubular member 2630 further 
includes a lower section 2685, an intennediate section 2690, and an upper section 
2695. in a pnefemsd embodiment, the wail thicknesses of the lower and 
Irtemiediato sections, 2685 and 2690, are less than the wall thictcness of the upper, 
section 2695 in order to optimally fadlitete the radial expansion of the expandable 
tubular member 2630, 

in a preferred embodiment, the lower section 2685 of ttte expandabto tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the slips 2655. and the 
sealing menfftierB 2670. in a preferred erhbodiment, the intertor pbrtlon of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the Ibwiar section 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FiGS.1ato25c. 

In a preferred embodiment, the expandable tubular member 2630 is further 
provided substentiaily as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. (»/454,139, attorney docket no. 25791.3.02, fited on 
12/3/1999. which claimed the benefit of the filing date of U.S. provishMial patent 
appHcatlon no. 60/111,293. attorney docket no. 25791.3, fi|ed on 12/7/1998; (2) U.S. 
utility patent applicatun serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121,702. filed on 2/2S/1999; (3) U.S. utHity patent appUcation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing dale of U.S. provisional application no. 60/1 19.61 1, 
attorney dodwt no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney dodwt no. 25791.9.02. filed on 11/15/1999. wt^ich daimed the benefit of 
the filing date of U.S. provisionai application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlskMfial patent application no. 60/183.546. 
filed on 2/18/2000i (6) U.S. utility patent appHcatfcin no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which daimed the benefit df the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utaity patent 
application no. 09/512,895, attorney dodcet no. 25791.12.02, filed on 2/24/2000; 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provistonal serial no. 
80/121,907, attomeydocketno. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the ben^ of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203., attorney docket no. 25791.^. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039, attorn^ docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162.671. attorney docket no. 25791 .27.^ filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. fited on 1(1/12.1999; (15) 
U;S. provisional patent appHcation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16), U.S. provisional patent appltoatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by reference. 

The expanston qone 2635 is preferably coupled to the support member 2625 
and the slip joint 2640. The expanston cone 2635 is further preferably removably 
coupled to the expandabte tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluMIc materiais to and/or from the chamber 2650. 
5 In a prefemed embodiment, the expansion cone 2635 is further provided 

substantiatiy as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

10 utilitypatentappiicationserialno. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applicata'on 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

15 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed tiie benefit of 
the filing date of U.S. prevjsional applicatbn no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U:S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460, attomey docket 

20 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appltoation no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appifcation no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistenal application no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

25 applteation no. 60/154,047, attomey docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, fited on 
2/24/2000, which claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applk»tion no. 09/588,946, attomey docket ho. 25791.17.02. filed on June 7, 2000, 

30 which claimed ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which cteimed ttie benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

35 provisional application no. 60/146,203. attoniey docket.no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appiicatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
5 as. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999: and (16) U.S. provistonal patent applicatkm no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whk:h are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expansion cone 2635 and the end plate 
10 2645. The slip joint 2640 is preferably adapted to permit the end plate 2645 to be 
^ axially displaced relative to the expansion cone 2635. in this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
commercially available $lip joints modified in accordance with the teachings of the 
present disclosure. 

15 The slip joint 2640 preferably includes an upper member 2640a, a resilient 

member 2640b. and a tower member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient member 2640b. The upper member 
2640a is rtiovabiy coupled to the lower men^r 2640b. The upper member 2640a 
preferably Includes one or more fiuM passages 2640aa that permit the passage of 

20 fluklic materials. The lower member 2640b is coupled to the end plate 2645 and the 
reslHent member 2640b! The lower member 2640b is movably ooupled to the upper 
member 2640a. The tower niember 2640b preferably includes one or more fluid 
passages 264dba that pemnit the passage of fluMic materials. The resilierit member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an uF»ward axial force to the 
end plate 2645. 

The end plate 2645 is ooupled to the slip joint 2640, the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
pbrtton of the interior of the tower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630, and the expansion cone 2635, the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of the expandable tubular member 2630 below the expanston cone 2635 and above 
35 the end plate 2645. In a prefen^d embodiment, the pressurization of the chamber 
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2650 cai^ the expansion oohe 2635 to be axially displaced and thereby radially 
expand the expandat)le tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaoed within the 
5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upwani axial 
direction; but prevent ^1 displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the chamber 2650, the 
pressurization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a inferred embodiment, when the slip joint 2640 is fully extended, the slip 

15 joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
prefenred embodiment, when the spring fc^ of the elastic member 2640c of the slip 
joint 2640 b greater than the fluidic pressurization force within the chamt>er 2650. 
the end plate 2645 is displaoed in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 membm 2j570 are further preiferably seaiingly coupled to the Interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper flfeaiing men^r 2675 is preferably coupled to the outside surface 
of the upper sedton 2695 of the expandable tubular member 2630. The upper 

25 seaDng member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventionai commercially available sealing nnembers. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 

30 provide load carrying atid pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
seaBng member 2680 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing memt)er 2680 may be 

103 



any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load earring and pressure sealifig capacity. 

As HlustFated in PIG. 26a. the apparatus 2620 is preferably positioned within 
5 VhB weilbore casing 2600 and the open hole wellbore section 2605 wtth ttie 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, tt>e lower section 2685 of ttie expandable 
tubular member 2630 is ttien anchored to the open hole wellbore section 2605 using 
one or more of ttie ^paratus and mettiods described^bove witti reference to FIGS. 
10 lato25a 

As Diustrated in FIG; 26b, ttie radial expansion of tiie expandable tubular 
member 2630 is ttien initiated by: (1) applying an upward axial force to ttie 
expansion cone 2635; and/or (2) pressurizing ttie chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650. 

15 In a preferred embodiment, the expandable tubular member 2630 is radidly 

expanded by applying an upward axial force to ttie expansion cone 2635. In a 
preferred embodiment, once the slip Joint 2640 is fully extended, ttie end plate 2645 
is ttien axially displaced in ttie upward direction. In ttiis manner, the end plate 2645 
follows ttie expansion cone 2635. In a prefenBd embodiment, ttie chamber 2650 is 

20 pressurized when ttie frictional forces exceed a predetermined value. In this 
manner, ttie axial displacement of ttie expansion cone 2635 is provided by applying 
an axial force ttiat is selectively supplemented by pressurizing ttie chamber 2650. 

In an aKemative embodiment, a cornpressible cement and/or epoxy is 
injected into ttie annular space between ttie unexpended portion of ttie tubular 

25 member 2630 and ttie wellbore casing 2600 before and/or during ttie extrusion 
process. The compressible cement and/or epoxy is ttien preferably pemriitted to at 
least partially cure prior to ttie initiation of ttie radial expansion process. In ttiis 
manner, an annular stmctural support and fluidic seal is provided around the tubular 
member2630. 

30 As illustrated in FIG. 26c. in a preferred erhbodiment, after ttie expandabte 

tubular member 2630 has been completely extruded off of ttie expansion cone 2635. 
a new section of wellbore casing Is fomned ttiat preferably Includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, ttie apparatus 2620 is used to repair or fbmi wellbore 

35 casings, pipelines, and sbuctural supporte. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion* cone; and (2) radially expanding the expandable tubular by 
5 applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, In step 2705, an 
expandable tubular member 2605 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean formation 2815. In a preferred emt)odiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 

10 materia! such as, for example, cement. The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any numt)er of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
threogh a tubular member, or pushing an expansion cone through a tubular member 

15 using a pressurized fluidic niaterial. In a prefenred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.Q2, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

20 application no. 60/11 1,293. attorney docket no. 25791.3, filed on 12/7/199B; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
applteation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicath>n 
serial no. 09/502,350. attpmey docket no. 25791.8.02, filed on 2/10/2000. which 

25 claimed the benefit of the filing date of U.S. previstonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440^338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the beneifit of 
. the filing date of U.S. provisional applk»tk>n no. 60/108,558« attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. proviskmal patent appllcatk>n no. 60/183,546. 

30 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appllcatkwi no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisk>nal appllcatton no. 

35 60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
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applicafion no. 6(V154.047. attoiney docket no. 25791.29. filed on 9/16/1999: (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, wfilch claimed the t)enefit of the filing date of U.S. provtekmal serial no. 
60/121.907. attorney docket rio. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appllcabon no. 09^.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent appllcatton 
serial no. 60/137,996. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utill^ patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benem of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlskmal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisbnal appjicatkin no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlsionai 
application no. 60/159,039. attomey docket no. 25791.38. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herelh bjf reference. In a prsfiBrred emtMdiment, the arnount of radial 
expanston provMed in step 105 ranges from about 5% to 20%. 

In a prefBrred embodiment, as Illustrated in FIG. 29. In step 2710, at least a 
portion of the expandable tubularmember 128015 Is further radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 
conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a prsfbrred embodiment, the radial expanston tool 2905 is 
provkied substantially as disclosed on one or worn of the fdtowing U.S. Patents: 
5.014.779 and 5.083.608, the disctosures of which are InQorporated herein by 
reference. In a prelened embodiment^ ttie wnount of radlar expansion of ttie 
expandable tubular member 2605 provMed In step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated l>y the radial 
expansion tool 2905 in step 2710 range from about 5,000 to 140.000 psi. In order to 
optimally plastically deforni ttie expandable tobular member 205 to the final desired 
geometry. 



In a prefenred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandabie tubular member 

5 2805 that overlaps with the preexisting wellbore casing 2810 are optimajly provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optbfnally provided. 

10 Thus, the method 2700 provides a 2-8tep radial expansion process that 

utilizes: (1) a relatively quldt method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
repair wellbore casings, pipelines, or structural supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initialty coupled to the preexisting structure by axially displacing an expansion cone 
within the expandabie tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 

20 apparatus and method have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for fbnning and repairing wellbore casings, pipelines, 
and structural supports; In a preferred implemeritation, the initial radial expansion of 
VhB e)qMindable tubular member by axiaHy displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansior) of up to at>out 10%. in this iDanner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a tinie efficient and 
reliable manner. This metiiod and apparatus is particularly useful in optinraily 

30 creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular memt)er to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
35 the preexisting structure, axially displacing the expansion cone relative to the tubular 

107 



member by pulling the e}9>anslpn oone through the tubular merrit>er, and lubricating 
the interfoce between the expansion cone and the tiibular member. In a prefened 
embodiment lubricating the interface between the expansion cone and the tubular 
member includes: ihJecUng a lubricating fluid into the trailing edge of the interface 

5 between the expansion oone and the tubular mettibeK In a preferred embodlm^t, , ^ 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 oentipoise. In a 
preferred enMlnrient, the irijectingindudesriri^ ^ 
end of the expansion cone. In a prefened embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end ^ 

10. of the expansion cone. In a preferred embodiment* the injecting includes: injecting 

lubricating fluid into a second end of the expansion cone. In a preferred ^ 
embodiment, the irtjecUng includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion oone. In a preferred embodiment, the injecting 

mm 

includes: injecting lubricating fluid into an interior of the expansion oone. In a 

15 prefehBd embodiment, the injecting includes: injecting lubricatirig fluid through an 
outer surface of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting thie lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilling mud. In a preferr^ embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib, and DrillN-Slid. Ih a prefened embodiment the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Prill-N-Slid. In a preferred en^lment, 
the interfece between the expansion cone and the tubular member includes: coating 
the interior surface of 4he tubular member with a lubricant. In a prefened 
embodiment, lubricating the interface between the expansion cone arid the tubular 

25 member includes: coating the interior surface of tile tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surfeoe of 
the tubular member. In a preferred embodiment, the lubricant comprises a metallic 
. soap. In a preferred embodiment, the lubricant Is selected from the group corjsisflng 
of OLube-10, C-PHOS-58-M. and C-PHOS-58-R. In a prefened embodinient, the 

30 lubricant provides a sliding friction ooeffldent of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfeoes of tiie tubular 
members. In a prefened embodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surfece of the tubular members. In a preferred 

108 



embodiment, the lubricant includes epoxy, molybdenum disulflde, graphite, 
aluminum, copper, aiumisilicate and polyethylenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
. been described that includes positioning the tubular member and m expansion cone 
S within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and mially displacing the expanston cone relative to the tubular member 
by pulling the expansion cone through the tubular member. . The tubular member 
preferably includes: an annular member. Including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less ttian about 10 %, 

10 imperfections of less than about 8 % of the wall thickness, no feUure for radial 
expanstons of up to about 30 %, and no necking of the walls oi the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 

15 structure, positioning ti^ tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axiaily displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a prefenBd embodiment the 
lubricating fluki indudes: BAROLUB GOLI>SEAL^ brand drilling mud lubricant. 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the expandable tubular 
memt>er and an expansion cone within the preexisting structure, anchoring Uie 
expandable tubular menriber to ttie preexisting stiijcture, and 
axiafly displacing the expansion cone relative to the expandable tubular member by 

25 puirmg the expariston cone through the expandable tubular member. In a preferred 
errdxxliment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling ttie first tubular ' 
member to the second tubular member. In a prefenned embodiment, the threaded 
connection includes: one or more sealing members for seaibig the Interface between 

30 the first and second tubular members. In a prefened embodiment, the tiireaded 
connection comprises a pin and box threaded connection. In a prefenned 
embodiment, the sealing members are positioned adjacent to an end portion of the 
tiireaded connection. In a preferred embodiment, one of tiie sealing memt>ers is 
positioned adjacent to an erKi portion of the threaded connection; and wherein 

35 another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded oonnecUon. In a preferred embodiment, a plurality oif the seating 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes positioning the expandable tubular 

5 member and an expansion cone within the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stmcture, and 
axially displacing the expansion cbne relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment the sealant is selected from the group consisting of epoxies, 
themrK>settihg sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerizable materials. In a preferrBd emtxxliment the method 
further includes: Initiaily curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without feilure. In a pnefenred embodiment the sealant is 

20 resistant to conveiitionai wellbore fhiidic materials. In a preferred embodiment the 
material properties of the sealant ere substantlaliy stable for ternperatures ranging 
from about 0 to 450 ^. In a preferred embpdimerit the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 

25 embodiment the primer includes a curing catalyst In a preferred embodiment the 
primer is applied to the threaded portion of one of ttie tubular members arid the 
sealant Is applied to the threaded portion of the other one of the tubular members. 
In a prefen^d embodiment the prim^ includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular memt>er 
by pulling the expansion cbne through the expandable tubulpr member. In a 
preferred embodiment the tubular member includes: a pair of rings for engaging the 
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preexisting stmcture» and a sealing elenient positioned between the rings for sealing 
the interface betvveen the tpbular member and the preexisting structure. 

A nnethod of coupling a tubular member to a preexisting structure has also 
been described ttiat includes positioning the expandable tubular member and an 
5 expansion oone wittiin ttie preexisting structure, andioring ttie expandable tubular 
member to ttie preexisting structure, and axially displacing ttte expansion cone 
^ relative to tt)e expandable tubular member by pulling ttie expansion cone tiirough 

ttie expandable tubular member. In a preferred embodirrrant, ttie tubular member 
_ includes one or more sbts. In a preferred embodiment, the slots are provided at a 

' 10 preexpanded portion of ttie tubular member. In a preferred embodiment tiie slots 

are provided at a non-preexpanded portion of the tubular member. 

A mettKxJ of coupling a tubular member to a preexisting structure has also 
been described ttiat includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring ttie expandable tubular 
15 member to ttie preexisting structure, and axially displacing the expansion cone 
r relative to the expandable tubular member by pulling ttie expansion cone tiirough 

ttie expandable tubular member. In a preferred embodiment the tubular member 
^ includes: a first preexpanded portion, an intermediate portion coupled to ttie first 

preexpanded portion including a sealing element and a second preexpanded 
r* 20 portion coupled to the Intermediate portion. 

A metiiod of coupling a tubular member to a preexisting structure has also 
r- been described that includes positioning ttie expandable tubular member and an 

expansion oone within the preexisting structure, anchoring the expandable tubular 
^ member to ttie preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion oone through 
^ the expandable tubular , member by applying an axial force to the expansion cone. 

, The axial force preferably includes a substantially constant axial force, and an 

increased axial force. In a preferred embodiment the increased axial force is 
provided on a periodic basis. Iri a preferred emtxxliment the increased axial force 
30 . provided on a random basis. In a preferred embodiment the ratio of the 
bioeased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

^ A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning ttie tubular member and an expansion cone 
r- 35 wittiin the preexisting staucture, anchoring the tubular member to the preexisting 
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structure, and axiatly displacing the expansion cone relative to the expandable \ 
tiitnjtar memt)er by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment pushing the expansion cone includes: n 
injecting a pressurized fluidlc material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexlsling structure has also -3 

been described that includes positioning the tubular member and an expansion cone 
within ttie preexisting structure, anchoring the tubular member to the preexisting ^ 
structure, axially displacing the expansion cone relative to the tubular member bfy 
piJIing the expanston cone through the expandable tubular mernber. ^ 
10 curable fluidic sealing material between the tubular member and the preexisting ^ 
stnicture prior to axially displacing the expansion cone. ^ 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular mennber and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
15 stnicture by increasing the size of the expansion cone, and axially displacing the 

expansion cone relative to the tubular member by pulling the expansion cone "1 
through the tubular member. 

A method of coupling a tul)uiar member to a preexisting structure tias also 
been described that includes positioning the tubular member and an expansion cone 
20 within the preexisting stnicture, anchoring the tubular member to the preexisting 
stnicture by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting ^ 
25 staicture has also been described that includes pc^oning the expandable tubular 

member, an expansion cone, and an anchoring device within the preexistihg ^ 
stnicture. positioning the anchoring device above the expanston cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, ^ 
and axially displacing the expansion cone. 
30 . A method of coupling an e)q?andable tubular member to a preexisting 

stmdure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting stnicture, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting stnicture has 
also been described that includes fixing the position off an expansion cone within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first directton. and a)daiiy displacing the expansion corte in a second 
5 direction relative to the expandable tubular member, in a preferred embodiment, the 
first and second directions are difTerent 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the exparnlable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
10 resilient anchor, and axiaiiy displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 

15 the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone, in a preferred 
embodiment, pivoting the engagement elements Includes: actuating the 
er^agement elements. In a prefenred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic nnaterial onto the engagement 

20 elements. In a prefenred embodiment, pivoting the engagement elements includes: 
dispiadng the expandable tubular member. 

A method of coupling an exparidabie tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 

25 a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to. the preexisting structure, and axially displacing the expansion 
cone. In a prefenBd embodiment, the fluidic material comprises a barite plug. In a 
prefenBd embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisthg 

30 stnjoture has also t)een described that includes positioning the expandable'tubuiar 
member and an expansion cone . into the pree)dsting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting structure, at least partially curing ttie 
hardenable fluidic sealing material, and 

35 axiaiiy dispiadng the expansion cone. 
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A method of coupHng an expandable tubular member to a preexisting 
stnicture hps also been described that includes placing the expandable tubMlar 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member In a downward direction. 
5 A method of coupling an expandable tubular member to a preexisting 

stnjcture has also t>een described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stmcfure, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
stnicture outside of the expandable tubular member, and injecting a quantity of a 
10 second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnicturB hs» also been described thdt includes placing the expandable tubular 
15 member and an expansion cone into the preexistirig structure, anchoring the 
expandable tubular member to ttie preexisting stmcture, applying an axial force to 
the expansion cone, and pressurizing an interior portion of tiie expandable tubular 
member below the expansion cone. 

A method of coupling ari expandable tubular member to a preexisting 
20 stmcture has also been described that includes pladng the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for couplir^ a tubular member to a preexisting structure has 
also been described that includes an expandable tubular menriber. an anchoring 
25 device adapted to ooufOB the expandable tubular member to the preexisting 
stmcture. and an expansioh cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end. one or more grooves 
fonned in the outer surface of the tapered fks\ end, and one or more axial flow 
30 passages fluididy coupled to ttie grooves. In a preferred embodiment, ttie grooves 
include circumferential grooves. In a prefenBd embodiment, ttie grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
ttie axial midpoint of ttie tapered portion of ttie housing. In a prefenred embodiment, 
ttie a)dal flow passages include axial grooves. In a preferred embodiment, ttie axial 
35 grooves are spaced apart by at least about 3 inches in ttie circumferential direction. 
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in a preferred embodiment, the axial grooves extend from the tapered first end of 
the tKxly to the grooves. In a prelenred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a prefened embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 

5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone, in a preferred embodiment, the axial flow passages 
extend from the tapered first en(t of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend firom the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a prefen^ embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages Indude filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages, in a preferred embodiment, the 

1 5 cross-sectional area of the grooves ranges from about 2X1 0"^ in^ to 5X1 0'^ in^ In a 
preferred ernbodiment, the cross-sedtional area of the axial flow passages ranges 
finom about 2X1 0"^ in^ to 5X10^ in^ In a prefenred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a preferred embodiment, the angle of inclination of the axial 

fliaw passages relative to the longitudinal axis of the expension cone is greater than 

■ I 

the angle of attack of the first4apered end. in a preferred embodiment, the grooves 
include: a flow channel having a first radius of cun^ture, a first shoukler posittoned 
on one sMe of the flow channel having a second radius of curvature, and a second 

25 shoulder posittoned on the other skle of the flow channel having a third radius of 
curvature. In a prefened embodiment, the first, second and third radii of curvature 
are substantiaity equal, in ^ prefened embodiment, the.axial flow passages include: 
a flow channel having a flrst radius of curvature, a flrst shoulder positioned on one 
skie of the flow channel having a second radius of cunmture, and a second shoukter 

30 positioned on the other skJe of the flow channel having a third radius of curvature, 
in a preferred emtxxliment, the first, second and third radii of curvature are 
siA>stantially equal, in a preferred embodiment, the second radiie of curvature is 
greater than the tNrd radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that includes an expandable tubular rnember, an 

115 



anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion oonp movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member, in 
a pieferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %: Imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An^ apparatus for coupling an expandable tubular member to a pree)dsting 

structure has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular nrtember to the 
preexisting structure, and an expansion cone movably coupled to the expandal)le 
tubular member and adapted to radially expand the expandable tubular member In 

15 a preferred embodiment, the expandable tubular member indudes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the firet 
tubular member to the second tubular memt)er. In a preferred embodiment, the 
threaded connection includes: one or niore sealing mennbere for sealing the 
interface between the first and second tubular membere. Jn a preferred 

20 embodiment the threaded oonnectton comprises a pin and box threaded 
connectton. In a preferred embodiment, the sealing membere are positioned 
iadjaoent to an end portkm of the threaded oonnectton. In a preferred embodiment, 
one of the sealing membere is positioned adjacent to an end portion of the threaded 
oonnectton, and another one of the sealing membere is not positioned adjacent to 

25 an end portkin of the threaded connection. In a preferred embodiment, the plurality 
of the sealing membere are positioned adjacent to an end portion of ttie ttireaded 
connection. 

Ah apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described ttiat indudes en expandable tubular member, an 
3d anchoring device adapted to couple ttie expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tobular memt>er and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member indudes: a layer of a 
lubricant coupled to the interior surface of tire tubular memt>er In a preferred 
35 embodiment, tiie lubricant comprises a metallic soap. In a prefened embodiment, 
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the lubricant is selected from the group consisting of C-Lube-10. C^HOS-68-M. and 
C-PI^OS-58-R In a preferred embodiment, the .lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment the lubricant is 
adhesively bonded to tiie interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant Includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to qouple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand tiie expandable tubular member. In 

15 a preferred embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the ttireaded portions of the tubular members. In a preferred 
embodiment, ttte sealant is selected from the group consisting of epoxies, 
ttiemnosetUng sealing compounds, curable sealing compounds, and sealing 

20 compounds having polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In a preferred ernbodiment, the 
sealant can be stretched up to iabout 30 to 40 percent wittiout feilure. In a preferred 
embodirnent. ttie sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, ttie material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 4S0 ""F. In a preferred embodiment, ttie 
ttireaded portions of ttie tubular, members include a primer for Improving the 
adhesion of ttie sealant to the ttireaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been desoibed ttiat includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to ttie expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting staicture, and a sealing element positioned between the 
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rings for sealing the interface between the tubular rnember and the preexisting ^ 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudm an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the ^ 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular memt)er and adapted to radially exparKi the expandable tubular member. In ^ 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a prefenred embodirrmnt, the slots are provided at a preexpanded porticfi o ^' 

10 the expandable tubular member. In a prefenred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an exparidable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandat)le tubular member to the ^ 

15 preexisting structure, and an expansion cone movably coupled to the expandable 
tubfular nnember and adapted to radially expand the e)qpah^^ In 
a preferred erhbodiment, the expandable tubular member Includes: a first 
preexpanded portion, an intermediate portion coupled to the first, preexpanded ^ 
portion including a sealing elenient, and a second preexpanded portion coupled to 

20 the intermediate portion. 

An apparatus for coupling an expandable tubular niember to a preexisting 
structure has also been described that indudeis an exparKiable tubular member, an ^ 
anchoring device adapted to couple the expandable tubular . member to the 
preexisting structure, an expeinston cone nwvably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular membier to a preexisting 
structure has also been described that includes a first support mennber, a second 
support rnernber coupled to the first support nriernber, an expansto^ 

30 the first support member, an expandable tubular member coupled to the expansion 

cone, and an anchoring device coupled to the second support member adapted to ^. 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cofie. In a 
preferred embodiment, the outside diameter of the expansion cone is greater than 

35 the inside diameter of the expandable tubular memt>er. in a preferred emt>odiment, ^ 
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the outside diameter of the expansion cxme is approximately equal to the outside 
diameter of the expandable tubular rnember. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a first support member, a second 
5 support ttiember coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tububr nriember coupled to the expansion 
oone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 staicture has also been dwcribed that includes a support member, an expandable 
expansion cone coupled to the support nnember, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has ateo been described that includes a support member* an expandable 
15 expanston cone coupled to the support men^r, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member includes a slotted end 
portioh. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one of more shape memory metal Inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that indude^ a support member, 
an expansion cone, coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resiiierit anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a prefenred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment the resilient anchor 
includes: one or more resilient radially oriented elements. In a prefen^d 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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expansion oone into the tubular member. In a preferred embodiment, axlally 
displacing the expansion oone includes: displacing the expansion cone out of tlie 
tubular member. In a prefenred entbodiment, axiaily displacing the expansion oone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the ttA>ular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the premisting structure includes a welibore 
casing. In a preferred embodlnmt the pmxistirtg structure indu^ In 
a preferred embodiment, the preexisting sfructure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of ttie invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 
features. Accordingly, It is appropriate that reader^ shoukl construe the appended 
claims broisKJIy, and in a manner consistent with the scope of the invention. 
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an end plate coupled to the slip joint, a fluid chamt)er coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method cf coupling a tubular member to a preexisting structure has been 
5 described that includes positioning the tubular member and an expansion cone 
within the pr^xistlhg structure, axlally displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
prefenred embodiment, axially displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular rnember. In a preferred embodiment, axially displacing the expansion com 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expanston cone includes: dtepladng the 
expansion cone into the tubular member. In a prefen^d embodiment, axially 

15 displacing the expansion cone iricludes: displacing the expansiori cone out of the 
tobuiar member. In a prefenred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefenred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular meml>er by up to about 5%. In a prefenBd emt>odiment, 

20 applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the pree}d8ting structure 
hdudes a wetltxra casing^ In a prefenred embodiment, the preexisting structure 
includes a pipieline. In a preferred embodiment, the preexisting structure Includes a 
structural support. 

25 An apparatus also has been described that includes a tubular member 

coupled to a preexisting structure. The tubular member is coupled to the preexisting 
stmcture by the process of: positioning the tubular membier and an expansion cone 
within the preexisting stmcture, axially displacing the expansion cone, rernoving the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expartsion cone includes: injecting a fluidjc material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displacing the expansion cone includes: displacing the 
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9. The system of daim 1 , wherein the means for Injecting includes: 

means for injecting the iut>ricatihg fluid Into a plurality of discrete locations 
atong the trailing edge portion. 

5 10. the system of daim 1. wherein the lubricating fluid comprises: 
drillbigmud. 

11. The system of daim 1 . wherein the lubricating fluid further indudes: 
TorqTrimlli; 

10 EP Mudlib; and 

PriUf^-SHd. 

12. The system of daim 1, wherein the lubricating fluid comprises: 
TorqTrim III; 

15 . EP Mudlib; and 
DrillN-Slid. 
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1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

means for anchoring Vhe tubular member to the preexisfing structure; 
means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for injecting a lubricating fluid into the trailing edge of the interface 
10 between the expansion cone and the tubular rnemt>er 

2. The system of daim 1, wherein the lubricating fluid has a viscosity ranging 
from 1 to 10,000 centipoise. 

15 3. The system of daim 1 , wherein the injecting Indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

4. The system of claim 1 , wherein the means for injecting Indudes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
20 a first tapered end of the e)q)ansion cone. 

5. The system of claim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

25 6. The system of daim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

7. The system of daim 1 , wherein the nrteahs for injecting indudes: 

30 means for injecting lubricating fluid into an interior of the expansion cone. 

8. The system of daim 1 , Wherein the means for injeding indudes: 

means for injecting lubricating fluid through an outer surfsK^ of the 
expansion cone. 

35 
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9. The method of cterim 2. wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The method of daim 2, wherein the injecting includes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. ^ 

11. The method of claim 2. wherein the lubricating fluid comprise^^ ^ 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further includes: 
TorqTrimlll; . 

EPMudlib;and 
15 DrillN-Slld. 

13. The method of daim 2, wherein the lubricating fluid cornprises: 

TorqTrimlll; ^ 
EPMudllb;and 
20 DrillN-Slid. 

14. The method of daim 1, wherein lubricating the interface between the >n 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant. >^ 

25 

15. The method of daim 1, wherein lubricating the interface between the 
expansion Qone and, the tubular member indudes: 

coating the interior surface of the tubular member with a flrst part of a 
lubricant; ar)d 1 
30 applying a second part of the lubricant to the interior surface of the tubular 

member. ^; 

16. The method of dkim 14, wherein the lubricant comprises a metallic soap. ^ 
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. 1. A method of coupling an expandai^le tubular memt)er to a preexisting 
stnjcture, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular nmiiber to the preexisting structure; 
axiaUy displacing the expansion cone relatiye to the tubular member by 
pulling the expansion cone through the tubular member; and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
1 5 expansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

20 4. The method of daim 2. wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecUhg lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, vvherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 
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8. 



The method of daim 2. wherein the injecting Includes: 
injecting lubricating fluid into an Interior of the expansion cone. 
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24. A method of coupling a tubular rnerrtoer to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting stmcture; ^ 
positionihg the tubular member and an expansion cone within the preexistirig 
5 stnjcture; ^ 
anchoring the tubular member to the preemsting structure; and 
axlally displacing the expansion cone relative to the tubular memt>er by ^ 
pulling the expansion cone through the tubular member. 

10 25. The niethod of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of ooupiing an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; "^c 
anchoring the expandable tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the expandable tubular ^ 
member by pulling the expansion cone through the expandable tubular member, 
20 wherein the expandable tubular memt>er includes: 

a first taibular memben 

a second tubular member; and 

a threaded connection for ooupiing the first tubular nnember to the second 
tubular member, the threaded connection including: ^ 
25 one or more sealing members for sealing the Interface between the first and 

second tubular members. 

27. The method of daim 26, wherein the threaded connedion comprises a pin 
and box threaded connectton. 
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28. The method of daim 26, wherein^ the sealing members are positioned 
adjacent to an end portion of the threaded oonnectipn. 
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29. The method of daim 26, wherein orm of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wfierein another one of 
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17. The method of daim 14. wherein the lubricant is selected from the group 
consisting of C-Lube-10, OPHOS-SB-M, and OPH0S*5a-R. 

18. The noethod of dalm 14, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surteces of the tubular members. 



10 20. The method of daim 14, wherein the lubricant is medianicalty bonded to the 
interior surteices of tt>e tubular members. 

21. The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

15 

22. The method of daim 14, wherein the lubricant indudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepplyamine. 

23. A method of coupling a tubular nnember to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axialty displadng the expansion cone relative to the tubular member by 
25 puliir^ the expansion cone through the tubular member. 

wherein the tubular member indudes: 

an annular member, including: 

a wall thickness that varies less than dbout 8 %; 

a hoop yield stoength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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36. The hnettiod of daim 31, wherein the material properties oT the sealant are 
sutotantially stable for tmtperatures rangir^ from about 0 to 450 ^F. 

37. The method of cterfm 31, further including: 

5 applying a primer to the threaded portions of the tubular members prior to 

coaHng the threaded portkms of the tubular nriembers with tt^^ 

38. The method of daim 37, wherein the primer indudes a curing catalyst 

10 39. The n^thcd of claim 37, wherein the primer is applied to the threaded portion 
<rf one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The tnethod of daim 37, wherein the primer indudes a curing catalyst 

15 

41. A method of coupling a Uibular member to a preexisting stoicture, 
comprising: 

positioning the tubular nniember and an expansion cone within the preexisting 
staicture; 

20 anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tiAular member by 
pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interiace 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular niember and ah expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through ttie expandable tubular member; 
35 wherein the tubular member indudes one or more slots. 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 



30. The method of claim 26. wherein a plurality of the sealing menrters are 
5 positioned adjacent to an eruJ portion of the threaded connection. 

31. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member includes a plurality oif tubular 
15 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing tii0 sealant 

20 32. The method of daim 31, wherein the sealant is selected from the group 
consisting of epoxies, tiiermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having pplymerizaUe materials. 

33. The method of daim 31. further including: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radbify expanding ttie tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The metiiod of daim 31, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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48. The method of daim 46i wherein the increased axial force is provided on a 
random basis. 

49. The method of daim 46, wherein the ratio of the increased axial force to the 
5 substantially constant axial ftme ranges from about 5 to 40 %. 

51. A method of coupling a tubular member to a premisting stmcture. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

nnember. 

15. 

52. The method of daim 51 . wherein pushing the expansion cone includes: 
injecting a pressurized fluldic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 . comprising: 

positioning the tubuiai* member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stnjcture; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansim cone through the expandable tubular member and 

injecting a curable fluldic sealing rnaterial between the tubular merhbdr and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting stmdure. 
30 comprising: 

positioning the tubular member and an expanston cone within the preexisting 
strudure: 

anchoring the tubular meml>er to the preexisting structure by increasing the 
size of the expansion cone; and 
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43. The method of claim 42, wherein the slots are provided at a preexpanded 
portion of the tutniiar member. 

44. The method of daim 42, wherein the slots are provided at a nbn- 
preexpanded portion of the tubular member. 

45. A method of ooupling a tubular member to a preexisting stnjcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memt)en 

wtierein the tubular niember includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a < 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

46. A niethod of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexistihg structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 
axialiy displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
. applying an axial force to the expansion ome; 
wherein the axial force Includes: 
a substantially constant axial force; and 
an increased axial force. 

47. The method of daim 46. wherein the increased axial force is provided on a 
periodic basis. 
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wherein the first and second directions are different 



59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

5 placing the expandable tubular, an expansion cone, and a resilient anchor ^ 

within the premisting structure; 

releasing the resilient anchor; and ' 
axially displacing the expansion ccme within the expandablelubuiar member. 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expiaindable tubular member to the preexisting structure by: ^ 
pivotirtg one or more engagement elements; and 

axially displacing the expansion cone, ^ 

The method of daim 60, wherein pivoting the engagement elements ^ 
includes: 

actuating the engagement elements. 

The method of daim 60. wherein pivoting the engagement elements ^ 
indudes: 

pladng a quantity of a fluidic material onto flie engagement elements. ^ 

The method of daim 60. wherein pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

A niethod of coupling an expandable tubular mernber to i preexisting 
stnjcture, comprising: . 

placing lihe expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
35 anchor the expandable tubular member to the preexisting structure; and - 
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61. 

20 

6^ 

25 

63. 

30 64. 



axlally displacing the expansion cone relative to tt^ tubular memt>er by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expanisfoh cone virithin the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular meml)er by 

pulling the expansion conie through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an expansbn cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular rhember to the preexisting structure using 
the anchoring device; and 
20 axially dlspladng the expansion oone. 

57. A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

positioning the taibular member and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion oone within the preexisting structure; 
driving the expandable tubajlar member onto the expansiori cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular member, 
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placing the expandable tubular member and an expiansion cx>ne into the 
preexisting structiro; ' 

anchoring the expandable tubular merriber to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expandable tubular member below the 

expansion cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 placing the expandable tubular member arid an expansion cone into the 

preexisting structure; and 

applying an axial fbrce to the expandable tubular member. 

72. An apparatus for coupling a tubular membdr to a preexisting structure, 
15 comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular nrmmber to 
the preexisting stnicture; and 

an expansion cone movably coupled to' the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 
one or more grooves fbmied in the outer surface of the tapered first end; and 
one or more axial flow passages fiukJIcly coupled to the grooves. 

25 73. The apparatus of daim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72. wherein the grooves comprise spiral grooves, 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wl^ereln the axial flow passages comprise axial 
grooves. 

35 
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axially displacing the expansion oone. 



65. The method of dalm 64. wherein the flutdic materia! comprises a barite plug. 

66. The method of daim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion oone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenable fluidic material into the preexisting structure; 

at least partially curing the hardenable fluidic sealing material; and 

axially displadrig the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular menrtber in a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the exparktable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a first fluidic material having a first densify into the 
region of the preexisting structure outside of the expandable tubular memben and 

Injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular merriber below the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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8d. The apparatus of claim 72, wherain the cross-sectional area of the axlai flow 
passages ranges from about 2X10^ in^ to 5X10'^ in^ 

S 90. The apparatus of daim 72» wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated In a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. Theapparatusof daim 72, wherein the grooves indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the fkiw channel having a second 
radius of curvature; and 

a second shoulder positioned on the other skle of the fbw channel having a 
20 third radius of curvature. 

94* The app^tus of daim 93, wherein the first second and third radii of 
curvature are substantially equal. 

25 95, The apparatus of daim 72, wherein the axial fkyw passages indude: 
a fkiw channel having a first radius of curvature; 

a first shoulder posittoned on one side of the flow channel having a secorKl 
fadiiis of cunrature; and 

a second shoukler posittoned on the other side of the ftow channel having a 
30 . third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and thlM radii of 
curvature are substantially equal. 
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77. The apparatus of daim 76. wherein the axial grooves are spaced apart by at 
least atwut 3 irKhes ici the drcumfereritial direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the tMdy to the grooves. 

79. The apparatus of dedm 76, wherein the axial grooves extend from the 
second end of the txxJy to. the grooves. 

80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the lx)dy to the second end of the txxly. 

81. The apparatus of daim 72. wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the t)ody to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the tx)dy to the second end of the txxly; 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

85. The iapparatue of daim 83, wherein me or more of the flow passages indude 
inserts having restricted flow passages. , 

86. The apparatus of daim 83, whereir> one or more of the axial flow passages 
indude filters. 

87. The apparatus of daim 72. wherein the cross sectional area of the gnsoves is 
greater than the cross sedionai area (rf the axial flow passages. 

88. The apparatus of daim 72. wherein the cross-sectional area of tfie grooves 
ranges from about 2X10^* in^ to 5X10-^ inl 
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100. The apparatus of dalm 99. wherein the threaded connection comprises a 
pin and box threaded connection. 



101. The apparatus of dalm 99, wherein the sealing memt)er5 are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing niefnt)er$ is not positioned adjacent to an end portion of the threaded 

10 connexion. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

15 104. An apparatus for coupling an expandable tubular memt>er to a preexisting . 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular memt)er tb 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member arid 

adapted to radially expand the expandable tubular member, . 
wherein the expandable tubular member indudes: 
a layer of a lubricant coupled to the interior surface of the tubular member. 

25 105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of dalm. 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHdS-58-M, and C-PH0S-S8-R. 

30 107. The apparatus of daim 104, herein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 

35 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular memben ^ 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone rnovabiy coupled to the eiqiandable tubub^ 
10 adapted to radially expand the expandable tubulkr member, 

wherein the expandable tubular membbr includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; . 
15 imperfections of less than about 8 % of the wall thidcness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about25%. 

20 Sl9. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular menf4)en 

an anchoring device adapted to couple the expandable tubular member to 
the preexistir^ structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expana the expandable tubular member, 

wherein the expandable tubular rnember includes: 

a first tubular memt)er; 

a second tubular member; and 
30 a threaded oonnediori for coupling the first tubular member to the second 

tubular member, the threaded connection including: 

one or rnore sealing memt)ers for sealing the interface between the first and 
second tubular members. . 
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117. The apparatus of dalm 112, wherein the material properties of the sealant 
are siil>$tantially stable for temperatures ranging from about 0 to 450 T. 

118. The apparatus of daim ')12, wherein the threaded portions of the tubular 
5 members indude a primer for improving the adhesion of the sealant to the threaded 

portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandat>le tubular member, 
15 wherein the expandable tubular member indudes: a pair of rings for 

engaging the preexisting structure; and 

a sealing eiemerit positioned between the rings for sealing the interfece 
between the tubular member and the preexisting structure. 

20 120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular rnember to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes one or more slots. 

121. The apparatus ofdaim 120, wherein the slots are provided at a preexpand^ 
30 portion of the expandable tubularmember. 

12Z The apparatus of daim .120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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109. The apparatus of daim 104, wherein the lutMlcant is mechanically bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 . the interior surfece of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethylenepqiyamine. 

10 

11Z An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15. the preexisting structure; and 

an expansion cone nru}vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another, 

20. and 

a quantity of a sealaht within the threaded portions of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
oonsisting of epoxies, themnosetting sealinig compounds, curable sealing 

25 oonnpounds, and sealing compounds having polynmrizabie rnaterials. 

1 14. The apparatus of daim 112, wherein the sealant indudes an Inttiai cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

116. The apparatus of daim 1 12, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

35 
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127. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 



5 128. An apparatus for coupling an expandable tubular member to a preexisfing 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member; 
10 an expandable tubular member cbupied to the expansion cone; and 

an explosrve anchoring device coupled to tfie second support member 
adapted to couple the expandable tubular menjber to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member; and 
an expandable tubular member coupled to the expansion cone. 

20 130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support rheml)er. 

an expandable expanston cone coupled to the support menrdier; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131. The apparatus of daim 130. wherein the expandable tubular member 
indudes one or more anchoring devices. 

132. The apparatw of daim 130. wherein the expandable tubular member 
30 indudes a stotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting staicture. 
comprising: 

a support member; 

35 an expansion cone coupled to the support member; 
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123. An apparatus for coupling an 63(pandable tubular member to a preexisting 
stmcture, oomprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansim cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tut>ular member includes: 
a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion Including a 

sealing element; afKl 

a second preexpanded portion coupled to the intermediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adai^ to radially expand the expandable tubular member, and 
a valveabie fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support memben 

a second support member coupled to the first support mend>er; 

an expansion cone coupled to the first support memben 

an expandaUe tubular member coupled to ttie expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchw coupled tO'the expandable tubular member, including: ^ 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure: 

141, The apparatus of daim 140, further including one or more corresponding ^ 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 1 
an expanston cone coupled to the support member, 

an expandable tubular member coupled to the expandable expansion cone; . ^■ 

15 >ind 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The apparatus of daim 142, further including one or more conesponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture. comprising: 
25 a support memben 

an expanston cone coupled to the support member, 
' an expandable tubular member coupled to the expanston cone, induding: *^ 
a stotted portion provided at one end of the expandable tubular member. 

30 145. An apparatos for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 
an expanston cone; 

an expandable tubular member coupled to the expansion cone: 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member, 
an e)(pandab!e tubular member couple to the expandable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resilient anchor includes: 
a resilient scroll. 

136. The apparatus of dalm 134. wherein the resilient anchor includes: 
one or more resilient arms. 

137. The apparatus of daim 134. wherein the resilient anchor indudes: 
one or nrK>re resilient radially oriented eimoents. 

138. The a(Y>aratus of daim 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an expandable tulHJlar body; 

one or more resilient panels coi4>led to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
oontrdlably release the rsstlierit panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support member, 
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applying a tensile fblroe to the expansion cone. 



151. The nnethod of datm 147, wherein axialiy displacing the expansion cone 
includes: 

5 displacing the expansion cone into the tulHJiar memt)er. 

152. - The method of daim 147, wherein axiaily displacing the expansion cone 
includes: 

displadng the expanston cone out of the tubular member* 

10 

153. The method of daim 147. wherein axiaily displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular mennber radially expands the tobular member by up to at)out 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure Indudes a 
pipeline. 

25 

158. The mettiod of daim 147, wherein the preexisting stnicture iridudes a 
structural support. 

159. An apparatus, cpmprfsing: 

30 a tubular member ccHipled to a preexisting structure; 

wherein the tobular niember is coupled to the preexisting str^;c ... ^ by the 
process of: 

positioning the tobular member and an expansion cone vvithin the preexisting 
strudure; 

35 axiaily displadng the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 
expandable tubular member; and 

a mass coupled to the end portion bf the expandable tubular member. 

wherein the weight of the mass Is greater than about 50 to 100 % of the yield 
strength of the expandable tubular niember. 

146. An apparatus for coupling an expandable tubular member to a pnMxIsting 
structure* comprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone; 

a slip joint coupled to the expansion cone; 

an end plate coupled to the slip Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular mernber to a preexisting structure, 
comprising: / 

positioning the tubular member and ah expansion cone within the preexisting 

structure; 
axialiy displacing the expansion pone; 
renrxiving the expansion cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147, wherein axialiy displacing the expansion cone 
indiKles: 

pressurizing at teast a portion of the interior of the tubular member. 

149. The method of daim 147, wherein axialiy displacing the expansion cone 
includes: 

injecting a fiuidic material into the tubular nriember. 

150. The method of daim 147, wherein axialiy displadng the expansion cone 
indudes: 
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169. The apparatus of daim 159, wherein the preexieting structure includes a 
pipeline. 

170. The apparatus of daim 159. wherein the preexisting structiire includes a 
5 stmctural support. 

171. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

n)eans for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting stnicture; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating the interface between the expansion cone and the 
15 tubular memt>er. 

172. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid Into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

25 174. The system of daim 172. wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone; 

175. The system of daim 172, wherein the means for injecting indudes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
30 a first tapered end of the expahsioh cone. 

176. The system of daim 1 72. wtierQin the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone* 



35 177. The system of daim 172, wherein the means for injecting indudes: 
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removing the expansion cone; and 

applying direct radial pressure to the tubular memt>er. 

160. The apparatus of dalm 159, wherein axiaily displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

161. The apparatus of dalm 159, wherein axiaily displacing the expansion cone 
includes: 

injecting a fluidic material into the tubular member. 

162. The apparatus of dalm 159. wherein axiaily displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

163. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular member. 

164. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159. wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

167. The apparatus of claim 159. wherein applying dired radial pressure to the 
tubular member indudes applying a radial force at disaete locations. 

168. The apparatus of daim 159, wherein the preexisting stmdure indudes a 
wejlbore casing. 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 



166. The system of daim 184, wherein the lubricant oxnprises a rnetalllcso^ 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10.C-PHO8-S8-M, and C-PHOS*58^. _ 

188. The system of daim 184, wherein the lul^cant provides a sliding friction 
10 coefRdent of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the "1 
Interior surfaces of the tubular members. 

15 1 90. The system of claim 1 84, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

191. The system of daim 164, wherein the lubricant is adhesively bonded to the 
interior suriboe of the tubular members. 

20 

192. The system of daim 164. wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisllicate and polyethylenepolyamine. 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positidning the tubular merrAer and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially dispiadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of dalm 172, wherein the means for injecting includes: 
means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of dalm 172, wherein the means for injecting includes: 

means for injecting lubricating fluid through an outeir surface of the expansion 

cone. 

180. The system of daim 1 72. wherein the means for injecting indudes: 

means for injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

181. The system of daim 1 72, wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further Indudes: 
TorqTrimlll; 

EPMudlib;and 
DrillN-Slid. 

183. The system of daim 172, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudlib;and 
DritlN-Slid. 

184. The system of dalm 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular nnember indudes: 

means for coating the interior surface of the tubular member with a lubricant. 

185. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 
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198. The system of daim 196, Wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection 

5 199. The system of daim 196, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
ttie sealing members is not posltioried adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201. A systern for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

) means for axially displadng the expanston cone relative to the expandable 
20 tubular member by pulling the expansion bone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
rnembers having threaded portions that are coupled to one another by the process 

of: 

25 coating the threaded portions of the. tubular members with a sealant; 

coupling the threaded portions of ttie tubular members; and 
curing the sealant 

202. The system of daim 201, wherein the sealant is selected from the group 
30 consteting of epoxie^, thermosetting seating compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201, further including: 

means for Initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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no feilure for radial expansions of up to about 30 %; and 
no neddng of the walls of the annular, member for radial expansions of up to 
about 25%. 

5 194. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid Into the {[Keexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
stnjcture; 

10 anchoring the tubular memt>er to the preexisting structure; and 

axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of claim 1 94, wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD^EAL^ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular menr^ to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axialiy displacing the expansfon cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a first tubular member; . 

a second tubular member; arid 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or more sealing members for sealing thjs interface between the first and 
second tubular memt)ers. 

197. The system of daim 196, wherein the threaded connection oonrtprises a pin 
35 and box threaded connection. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandat^ tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expendable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots ^te provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure: and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular rhemben 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intenradiate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intemDedlate portion. 

30 216. A system for couplirig a tubular member to a preexisting stmcture. 
comprising: 

positioning the expandable tutniiar member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 



156 



means for finally curing the sealant after radially expanding the tubular 
members. 

204. Jt)B system of daim 201^ wherein the sealant can be stretched up to about 
30 to 40 percent after curing without failure. 

2015. The system of daim 201. wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

. 206. The system of daim 201 , wherein the niaterial properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ■'F. 

207. The system of daim 201, further induding: 

means for applying a primer to the threaded portions of the tubular members 
prior to coating the threaded portions of the tubular members with the sealant 

208. The system of daim 207, wherein the primer indudes a curing catalyst, 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant is applied to the threaded 
portion of the other one of the tubular memt>ers. 

210. The system cf daini 207, wherein the primer indudes a curing catalyst 

211. A system for coupling a tubular member to a preexisting staidure, 
comprising: • 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting staicture; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 
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means for axially displacing the expansion cone relative to the tubular 
mend>er by pulling the expansion cone through the expandable tubular ntemben 
and 

nneans for ir^ecUng a curable fluidic sealing material between the tubular 
5 member and the preexisting stmcture prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an e}qpanslon cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting stmcture by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member, and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

25 225. A system for ooupling an expandable tobular rnember to a preexisting 
structure, comprising: 

means for positioning the expandable tubular memt)er, an expanston cone, 
and an arKMring device* within, the pree)dsting structure; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting, 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular rnember to a preexisting 
35 structure, comprising: 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial fc^ce includes: 
5 a substantially constant axial force; arxJ 

an bicreased axial force. 

217. The system of daim 216, wherein the increased axial force is provided on a 
periodic basis. 

10 

218. The system of daim 216. wherein the increased axial force is provided on a 
random basis. 

219. The system of daim 216, wherein the retib of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone vi^hin the 
20 preexisting structure; 

means for arK:hpring the tubular mmiber to the preexisting 

means lixr axially displadng the expanston cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member 



25 
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221 . The system of daim 220. wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material into contact with the 
expansion cone. . 



222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 
35 means for anchoring the tubular member to the preexisting structure; 
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means for actuating the ehgagenient elements. 



231. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

10 means for displadng the expandable tubular mwnber. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone • 
15 into the preexisting stmcture; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stnjcture; and 
means for axially displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: ' 

means for positioning me expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material Into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and ^ 
means for axially displadng the expansion cone. 



237. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 

160 



means for posittoning thQ tubular member arxl an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expanston cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting stmcture, 
comprising: 

10 means for fixing the position of an e)q>ansion cone within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

nneans for axially displadng the expansion cone in a second direction relat^^ 
15 to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resiiient anchor, and 

rrieans for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexista'ng jstrudure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that includes means for pivoting one ormore erigagement elements; and 
means for axially displacing the expansion cone. 

230. The system of daim 229, wherein the mearis for pivoting the engagement 
35 elements indudes: 
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means for positioning the'tubular member and an expansion cone within the n 
preexisting stmcture; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. ^ 



242. The system of daim 241, wherein the means for axiaily displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10. member. 

243. The system of daim 241, wherein the rneans for axially dispiadng ttie 
expansion cone indudes: 

rneans for injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241, virherein the means for axially dispiadng the 
expansion cone indudes: 

means for applying a tensUe force to the expansion cone. n 

20 245. The system of daim 241. wherein the means for axially displacing the *n 
expansion cone indudes: 

means for dispiadng the expansion cone into the tubular member. ^ 

246. The system of daim 241, wherein the means for axially dispiadng the ' ^ 
25 expansion cone indudes: 

means for dispiadng the expansion cone out of the tubular member. 

i 

247. The system of daim 241, wherein the means for axiaily dispiadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

30 

248. The system of daim 241, wherein thie means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about5%. • - 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region cX the preexisting structure outside of the expandable tubular 
memt>enand 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone;. 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expar^ion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion bone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241. A system for coupling a tubular meml>er to a preexisting structure, 
comprising: 
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means for positioning the tubuiar member and an expansion oone within the n 
preexisting stnjcture; 

means for axially displacing the expansion com; n 
means for removing the expansion cone; and 
5 means for applying direct radiai pressure to the tubuiar member. ^ 

242. The system of daim 241. wherein the means for axially displacing the ^ 
expansion oone includes: 

means for pressurizing at least a portion of the interior of the tubular 
1Q member. 

243. The system of daim 241, wherein the means for axially displadng the 
expansion cone indudes: 

nrieans for inJecUng a fiuidicrnateriai into the tubular member. . H 

15 

244. The system of daim 241, wherein the rr»ans for axially displadng the H 
expansion oone indudes: 

means for applying a tensile force to the expansion oone. 

20 245. The system of daim 241, wherein the means for axially displadng the -n 
expansion cone indudes: 

means for displadng the expansion oone into the tubular member. ^ 

246. The system of daim 241, wherein the means for axiaily displacing the _^ 

25 expansion ooob inchKtes: 

rneans for displadng the expansion cone out of the tubular memtter. ^ 

247. The systerri of daim 241, wherein the means for axiaily displadng the 
expansion oone radially expands the tutHJiar member l)y about 10% to 20%. 

30 

248. The system of daim 241, wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubuiar member by up to 
about 5%. • 



162 



249. The system of daim 241, wherein the means for applying direict radial 
pressure to the tubular memt>er includes means for applying a radial force at 
discrete locations. 

250. The system of daim 241, wherein the preexisting structure indudes a 
wetlbore casing. 

251. The system of claim 241, wherein the preexisting structure indudes a 
pipeline. 

252. The system of daim 241, wherein the preexisting structure indudes a 
structural support. 
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